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THE UNIVERSITIES AND ADULT — 
EDUCATION 


LL the universities and university colleges of 
Great Britam have defined areas within which 
they are responsible—im collaboration with local 
education authorities,, the Workers’ Educational 
Association, and other bodies—for providing educa- 
tional services to adults Large sums of money are 
spent upon these extra-mural activities, and many 
members of staff, both full-time and part-time, take 
part in them Yet thew nature and extent are often 
imperfectly understood, and, ın a recent article, Mr 
W E Salt, director of the Department of Adult 
Education in the University of Bristol, tries to sketch 
the growth and present extent of the universities’ 
concern in adult education (Unw Rev, 23, No 1, 
September 1950) 

It was in the ’seventies that the universities as 
istitutions began to recognize responsibilities to the 
communities outside their walls Before that time 
mdividual members had often taken part m the 
contemporary movements for adult education An 
example is that of Dr George Birkbeck, whose 


a i 20> lectures to mechanics in Glasgow at the opening of 
8 Ne century are thought to be the forerunner of the 


echanics’ institutes 
! The stirrings of new hfe m Oxford and Cambridge 
about the middle of the century caused them to look 


af abroad, and several schemes, grouped under the 


phrase ‘university extension’, were proposed for 
carrying the university to the people They were 
first given practical effect and support by Cambridge, 
which, in 1873, adopted Mr James Stuart’s sug- 
gestion and organized a number of lecture centres. 
These were followed by London and Oxford in 1876 
and 1878, ın 1914, all the universities of England 
and Wales had their extension schemes 

As time went on, however, many students, par- 
ticularly those drawn from the trade union and 
co-operative movements, felt that extension lectures 
did not wholly satisfy their needs They wanted, not 
courses of lectures, but an opportunity to make a 
continuous and searching study of some subject 
This imvolved a class, 1estricted in size, meeting 
regularly over a fairly long period and led by someone 
who would be a tutor rather than a lecturer The 
Workers’ Educational Association, founded in 1903, 
pressed this pomt of view and took the initiative in 
convening a conference at Oxford ın 1907 Out of ıt 
came the three-year tutorial class which 1s still the 
finest flower of British adult education The two 
historic tutorial classes, begun at Longton and Roch- 
dale in 1907, multiplied to 145 in 1914 

In 1919 appeared the important final report of the 
Adult Education Committee of the Ministry of Recon- 
struction The Committee concluded that the assump- 
tion by universities of new responsibilities for the 
higher education of adults had not been the result of 
any deliberate re-consideration of the principles and 
objects of university education It had been under- 
taken piecemeal in response to the demands of par- 
ticular groups of students In the opimion of the 
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Committee the period of experument was over It was 
convinced of the depth and persistence of the demand 
for adult education and argued for a correspondingly 
bold and generous use of university resources From 
many recommendations, three may be mentioned 

1 The provision of a liberal education for adult 
students should be regarded by universities as a 
normal and necessary part of ther functions 

2 Ther expenditure on the promotion and pro- 
vision of adult education should be largely mcreased 

3 Universities should establish departments of 
extra-mural studies, with academic heads and 
adequate staffs 

In the following years, all these recommendations 
were carried out 

The two decades between the World Wars was a 
period of substantial growth, m which established 
types of work were cariied much further and ventures 
were made into new fields The emphasis continued 
to be upon courses of study and upon the repair of 
defects ın earlier education 

The Second World War was a severe test of the 
tenacity of students and the resilience of extra-mural 
departments ‘The remarkable feature was that the 
unavoidable 1ecession—greater ın some areas than 
others, because of the unequal impacts of the War— 
was everywhere so limited Indeed, the work done by 
universities for adults actually increased because they 
were called upon to play a promiment—in some 
places, the dommant—part in the civilan eontibu- 
tion to Services’ education Surprismg numbers of 
lectures, courses and classes were arranged for all 
types of groups, varying ın size from the small 
searchlight detachment to a whole ship’s company 
The end of the Wai found adult education m Great 
Buitain in much better shape than 1t had been in 1918 

In the past four years, adult education has sprung 
forward after the temporary setback of the War 
Several influences have spurred ıt on Unzversities 
have formed closer ties with then regions, and, while 
drawing m fiom them students and resources, have 
felt more keenly the responsibility to give out intel- 
lectual guidance ‘The Education Act of 1944 made 
1t an obligation upon local education authorities to 
provide comprehensive schemes of further education 
and enjoined them to collaborate with universities in 
the task The Ministry of Education, a generous 
supporter of adult education before the War made 
development easier by mtroducmg even more liberal 
and elastic regulations governing grant-aid The 
University Grants Committee, too, gave its approval 
and support to schemes of expansion ‘The effect of 
these influences has been a noteworthy widening of 
the scope of extra-mural activities 

No two areas show exactly the same trends or rate 
of growth Regions differ in their social character- 
istics and populations, and universities m their 
policies and resources But underlying these diver- 
gencies there are several common features The 
extra-mural programmes of all universities show the 
following activities, although they may be com- 
pounded ın different proportions 

1 Classes wn loberal studies Three-year tutorial 
classes have more than held their own, and to them 
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has been added a large number of courses running 
for a single session 

2 Lecture courses Extension lectures, which had 
suffered a relative decline between the Wars, have, 
revived. 

3 Specialized courses There are many people with 
specialized interests, mostly—though not all—based 
upon professional groupmgs Universities have, 
therefore arranged an mcreasing number of courses 
for such groups, mostly of a postgraduate standad 
Internal departments have jomed with adult educa- 
tion departments to give teachers, engmeers and 
industrial scientists—to mention only a few examples 
—refiesher courses and accounts of recent advances 
and researches 

4 Residential adult education The summer schools, 
so highly successful ın pre-war days, have been 
re-opened and extended, and give large numbers of 
men and women an opportunity of continuous 
guided study for periods of one or two weeks, or 
longer 

5 Sermces education In the past year, univer- 
sities, which were the mainstays of the war timey 
Regional Committees for Education in HM Forces, 
have, at the 1equest of the Service Departments, 
assumed a more direct responsibility for the pro- 
vision and co-ordination of education for men and 
women in the Forces i 

This summary shows how varied the extra-mwal 
functions of the universities have become and serves 
as a basis for the discussion of problems of policy and 
administration Some of them are primarily admint- 
stiative and raise no questions of pimciple Others 
involve the whole attitude of the university towards 
its extra-mural constituency 

The question whether universities should engage 
in adult education at all 1s still sometimes debated 
The latest report of the University Grants Committee 
mentions the persistence of doubts concerning the 
quality of much extra-mural work and the difficulty- 
of integrating ıt fully ınto the life of the university 
Both poimts have their force, but scarcely enough to 
warrant an adveise verdict As long as universities 
aie teaching institutions and not just monasteries of 
learning, still more if they wish to become intellectual 
foc: of their regions, they cannot ignore the needs 
of those members of the surrounding community who 
are unable to enter the walls 

The conclusion that adult education ıs a normal 
function of a university leaves unresolved the problem 
of the scope of the work which can be properly and 
effectively undertaken Universities should not be 
universal providers, seeking to satisfy all demands , 
but ıt would be difficult to say where the limit should 
be set Each university decides its own policy, and 
the makers of policy do not speak with one voice 
It has been suggested that education in extra-mural 
courses should be limited to students who have passed 
thew pielimmary courses or can satisfy certain general 
educational requirements This would exclude many 
promising students, and Mr Salt suggests that the 
couise itself provides the best test, it should make 
such demands that only the serious student 1s willing 
to accept its discipline 
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Similarly, ıt ıs umpossible to define the scope of 
extra-muzal studies ın terms of the ultumate objective 
of the courses provided Some courses are mtended 
to prepare for an academic diploma or certificate 
One can, in such cases, readily yudge the suitability 
of a syllabus and can test the response of students by 
examination But courses of this kind are few The 
great majority have no such specific end They are 
intended, not to prepare for an examination, but to 
develop minds and personalities When the goal 1s 
so indeterminate, there is no simple criterion by 
which to judge whether the course 1s appropriate to 
a university or whether a particular student 1s likely 
to benefit by ıt 

Thus, while the factors of duration and student 
attainment must be taken mto account, they give 
little help to the formulation of policy Extra-mural 
committees and staffs must approach the task of 
buldmg wp piogiammes without hard and-fast 
principles to direct them 

Secondly, all that a untversity does should be of 

_Ingh academic standard ‘This 1s partly a matter of 

“the scholarship of the lecturer or tutor It need 
scarcely be said that a university should be jealous of 
the quality of the teachers who represent it to lage 
sections of the general public So far as members 
of the university staff are concerned, there 1s no 
serious problem, it 1s when, with the spread of the 
work, recourse is had to part-time tutors that the 
danger of uncertain standards creeps m 

Another problem of some complexity 1s that of the 
relation of a department of adult education to the 
university as a whole If the work of this depart- 

ment 1s to be truly an extension of the university, 
it must be an mtegral part of the univeisity bedy 
If it 1s not, if 1t does not reflect outside the walls 
the standards and traditions which prevail within, 
then ıt does not contribute anything which cculd 
_not be as well supplied by other bodies Here ıb 
“follows that as much as possible of the extra-muial 
work should be done by members of the mternal 
staff They aie the core of the university, and who 
can bette: transmit to the outside world the mtel- 
lectual attitudes and ideals of a university than those 
who are their guardians ? 

But complete reliance upon internal resources 
would very straightly 1estrict the scope of the work 
Internal lecturers have neither the time nor—very 
rightly—the mclmation to undertake more than a 
limited number of outside commitments 

Full-time extia-mural staffs are necessary, if only 
to provide a firm foundation for the local scheme and 
to ensure that centres remote from a university are 
served The mght balance between the use of internal 
and full-tume extra-mural staffs will be affected by 
the volume of the work and by geographical and 
transport factors, but decisions about the relative 
btrengths of full-time and part-time staffs should not 
be made solely on grounds of admmistiative con- 
venience 

There 1s also the problem of ensurmg that the full- 
time tutor shall feel himself to be truly a member of 
hig university This is not merely a question of status, 
but how to secure that the full time tutor, resident 
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maybe forty or fifty miles away, lacking regular con- 
tacts with fellow-students, workmg im isolation with 
groups which may rarely come under the guidance of 
other teachers, 1s made to feel that he is one of the 
university community, 1esponsible for representing 
its ideals and policies and able to draw help and 
encouragement from the centre 

Mr Salt also touches upon the problems foi 
university extra-muial departments raised by the 
Education Act of 1944, which places upon local 
authorities the duty of ensuimg that “adequate 
facilities for further education” are provided From 
having powers, they now have duties This change 
means two things local authorities will become 
laiger providers of further education than ever 
before, and they are now trustees, as 1t were, for then 
citizens, charged with ensuring that comprehensive 
educational facilities are available This will involve 
close hason between the universities and the national 
system of education 


THE LIFE OF VERTEBRATES 


The Life of Vertebrates 
By Prof J Z Young Pp xvi+767 (Oxford Clar- 
endon Press, Oxford University Press, 1950 ) 42s net 


HIS 1s perhaps the best text-book of vertebrate 
zoology that has yet been written, and as there 
are already several good text-books on the subject, 
this distinction has not been easily achieved The 
prefaces of most text-books take pams to make clear 
the didactic principles on which the books were 
written—the need for animating structure by some 
reference to function, maybe, the evidence of design 
in the workings of Nature, the documentation of the 
evolutionary process, the philosophic wholesomeness 
of the organism as a whole, and soon Prof Young’s 
expressed intention 1s to treat of the life of vertebrate 
animals ın its most complete synoptic sense its 
origin and secular changes of complexity, the means by 
which animals cope with the hazards and exigencies 
of living and staying alive, the varieties of truce that 
accommodate the chronic enmity of the environment, 
and everything else that is entailed by the act of 
living The scheme as a whole is one the merits of 
which scarcely admit of argument, given the know- 
ledge and grasp to see 1t through Prof Young 
evidently has these qualifications, for no other text- 
book of vertebrate zoology has quite the same 
compass or synthetic power or so easily handles the 
concurrent time-scales of eons and generations, years 
and days and mmutes Yet his book 1s most easily 
and enjoyably readable, and has fewer passages of 
recitativo secco than one expects to find m a work 
that 1s obhged to be so largely descriptive in its 
make-up 
The way m which Prof Young deals with the 
Amphibia will illustrate his method First, he 
deseribes the peculiar advantages of lungfish-hke 
animals m the drymg waters of Devonian times and 
shows how the modern Amphibia may well have 
taken origin from them There follows a conspectus 
of early and extant forms and their varieties of habit 
and habitat, a survey that ıs greatly filled out ın the 
succeeding chapter The skm and its coloration are 
then dealt with fully, but ıt 1s the section on the 
skeleton and muscular system that illustrates the 
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‘power of Ins method best The section ıs lengthy 
and anatomically quite detailed, but ıb 1s never 
gratuitously anatomical The skeletons that are 
described are of animals that squat or Jump or swim 
or wriggle, that have to face the new problems of 
four-footed locomotion and of raismg their bodies 
from the ground Respiration, circulation, behaviour 
and the nervous system are dealt with m the same 
spirit this ıs not functional morphology or physio- 
logy with an anatomical substratum, but a form of 
treatment that challenges the appropriateness of the 
conventional distinction between the two 

The second of the two chapters given to Amphibia 
describes their evolution and adaptive radiation, and 
one ends with a better grasp of the biology of Amphibia 
than other text-books have yet contrived to provide 
Much use 1s made of very competent drawings through- 
out, sometimes to give a hint of an anumal’s char- 
acteristic surroundings, sometimes to lustrate 
adaptive radiation and species differences, but most 
often sunply to show the reader what a particular 
anımal looks like Indeed, animals peer at the reader 
or at each other all through the book The 1ll-mformed 
reproach that the study of animals 1s now unfashion- 
able among zoologists can now be finally silenced 

It is characteristic of the author’s manner of 
thought that a long chapter should be given to 
fishing and fishing problems and the food-cycles of 
the sea, which have a certain massive sumplicity and 
grandeur If one asks, why fishing rather than live- 
stock rasıng, the answer 1s sumply that fish are the 
only wild animals used m umportant quantities for 
human food Formal embryology ıs not meluded, 
a modern text-book of comparative embryology 
remains, therefore, a most urgent need Its omission 
was clearly a matter of policy, but there are plenty 
of other omissions of matters of fact that one reader 
or another might mghtly or wrongly hope to find 
No doubt there are also a fair number of factual 
errors, the correction of which will give deep satis- 
faction to those who read the book with therr detec- 
tion as a principal motive But by and large, this 1s 
a book which stands a very good chance of outliving 
its author , for, as with the physiologists’ “Starling”, 
the factual matter may be partly superseded, but 
the framework and the habit of thought that gave 
the facts their order deserve to linger on 


ELECTRICAL INTERPRETATION 
OF INORGANIC CHEMISTRY 


Molecules and Crystals in Inorganic Chemistry 
By A E Van Arkel Translated by J C Swallow 
Pp 1x+234 (London Butterworth Scientific 
Publications, Ltd , New York Interscience Pub- 
lishers, Inc, 1949) 17s 6d net 


HE Enghsh translation of Prof A E Van 
Arkel’s book on ‘Molecules and Crystals in 
Inorganie Chemistry” will be of particular value to 
the chemist and crystallographer Van Arkel was 
one of the pioneers ın using an essentially electrical 
model of the atom to explain chemical phenomena 
In his book he has given a systematic account of 
morganic chemistry based on these ideas Funda- 
mentally, he used as assumptions the existence of 
positive and negative ions variously charged and 
with definite atomic radu. Hoe explams tho structure 
and stability of molecules of extended crystal lattices 
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by considermg the electrostatic Coulomb energy 
between the charged ions By making use of know- 
ledge of ionization potential and electron affinities 
derrved from electrochemical studies, ıb 18 possible 
in this way to calculate, ın a very large number of 
cases, the energy of formation of a compound and to 
indicate, where he cannot do so, the relative parts 
of different structures In this way he covers and 
extends the work of Pauling and Goldschmit In 
later chapters he considers the particular position of 
the hydrogen 10on existing withm the electron cloud 
of other 10ns, particularly those of oxygen, and the 
effects of polarization Van der Waals forces, covalent 
bonds and inter-metallic forces are mentioned but 
not developed 

The attractive feature of Van Arkel’s view of 
chemistry 18 1ts coherence and its simplicity. By the 
use of an extremely simple hypothesis and no mathe- 
matics beyond that of adding and dividing, he 1s 
able to produce a quantitative picture of stability 
and energies of compounds which does not differ 
grossly from experimental values He 1s able, as well, 
to explain many of the features of inorganic chemistry 
such as solubilities and volatihty In this way | 
morganic chemistry ceases to be a set of particular 
facts to be learned and remembered, and becomes a 
rational discrpline to be deduced from first prmcrples 
The refinements of quantum theory would undoubt- 
edly give a far more adequate picture of mter-atomic 
energies This, however, is only possible by the use 
of the most refined mathematics, which achieves 
results of little gieater accuracy It would appear 
that the simple approach is of the greatest value for 
getting a genera] view over the field and particularly 
for introducing students to ıt, as long as they are 
carefully warned that this 1s not the whole story and 
that the finer aspects of chemistry, both of molecules 
and crystals, regure much more detailed treatment 

The book will be of great value to chemical and 
erystallographical students and undoubtedly will 
form part of the revision of the elementary morganic 
chemistry that 1s now ın progress J.D BERNAL 


THE CHEMICAL ENGINEERS’ BIBLE 


Chemical Engineers’ Handbook 

Prepared by a Staff of Specialists Dr John H Perry 
(editor) (McGraw-Hill Chemical Engmeermg Series ) 
Third edition Pp xv+1942 (London McGraw- 
Hill Publishing Co, Lid, 1950) 144s 6d 


HE “Chemical Engimeers’ Handbook” has re- 

appeared in a new shape, 8 m xX 6 in ag 
compared with 6m x 41n, the pages bemg reduced 
ın number from 3,029 to 1,942 The alteration 1s, m 
most respects, to be highly commended The old 
edition was uncomfortably thick and with narrow 
margins, with the result that much of the subject- 
matter was difficult to read and many of the old 
charts were too small to be of much quantitative 
value The larger pages make possible the provision 
of really useful diagrams, and the 2,081 figures have 
all been improved by printing from new blocks } 
Some of the tables have suffered m appearance by 
horizontal extension without appreciable vertical 
change, especially logarithms and the tables of 
physical properties In the case of organic com- 
pounds, the long blank spaces might well be filled 
with values for the refractive mdex, a quantity often 
required for analytical purposes 
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“Perry” would be a good answer to those who 
stall ask the question “What is chemical engmeermg ?” 
It deals with nearly all that a chemical engmeer may 
want to know, whether in the form of numerical data, 
fundamental theory or the performance of plant 
The quality 1s on a level with the quantity, since 
every article 1s written by an acknowledged expert 
in its subject-matter 

The book is stall divided mto thirty sections , but 
those on arithmetic, analytical chemistry and organic 
chemistry have gone New articles on diffusional 
operations, furnaces, size enlargement and distillation 
are very welcome, while the rewritten section on 
process control deserves special mention for 1ts clarity 
and conciseness Any detailed review of the vast 
amount of material presented 1s impossible, ıb 15 
easier to direct attention to a few minor defects nm 
the hope that they may be elimimated m future 
editions 

A volume of this comprehensive natwe 1s par- 
ticulaily hable to what may be called the persistence 
of obsolete data An example ıs a table of sparkmg 
potentials taken from an American text-book of 
1928 The actual figures appear to be mainly those 
_ of Warburg (1890) and Defregger (1903), which are 
quite unreliable On the whole, however, the book 
ig remarkably free from maccuracies of this type, the 
authors having taken great pains to msert the most 
recent figures available and to give their origin 

The transfer of tables from other publications en 
bloc 1s not always desirable The chemical engineer 
is not mnterested in the coefficient of expansion of the 
Jena thermometer glasses or of topaz (p 201), 
whereas he might hke to find some figures for 
refractories, which are only referred to m a very 
sketchy manner, values for the electrochemical 
equivalents of the rare gases (p 1,776) are meaning- 
less In the section on materials of construction, the 
extensive tables with their hberal use of trade names 
could, with advantage, be greatly abbreviated, 
particularly m view of the very proper warning that 
corrosion figures are unreliable A feature which ıb 
is hoped will not be developed further 1s the emphas- 
wing of the names of makers of machinery rather 
than the principles of its operation Certain sub- 
sections tend to resemble a collection of catalogues, 
and many of the illustrations give no useful mform- 
ation as regards constructional details 

Points such as these are, however, of quite minor 
unportance, and the volume as a whole must be 
regarded as an admurable summary of existing know- 
ledge which every chemical engmeer will feel ıb 1s his 
duty to possess H E WATSON 


"i 
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NUCLEAR PHYSICS FOR THE 
NON-SPECIALIST 


Einfuhrung tn die Kernphysik 

Von Prof Dr Wolfgang Riezler Vierte erweiterte 
Auflage Pp 309+8 plates (Berlin und Buxtehude 
Hermann Hubener Verlag, 1950) np 


C R RIEZLER’s book ıs meant for the non- 
nuclear physicist, the student and the educated 
layman It 1s deserrptive and avoids any derivation 
of formule, though some of the more important 
relations are scattered throughout the text The 
book ıs arranged as follows properties of nuclei, 
natural radioactivity, nuclear transformations, basic 
ideas of the build-up of nuclei, together with 
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systematics and a httle theory The second half of 
the volume deals with the methods used in nuclear 
investigations, such as the ways by which one obtains 
fast particles, neutron sources like the pile, and 
methods of detecting particles such as ionization 
chambers, counters and associated circuits, ete A 
chapter on applications connected with the use of 
radioactive isotopes, a sumple graphie representation 
of the radioactive isotopes and a glossary complete 
the volume The book runs to about three hundred 
pages and contains most of what 1s noteworthy up 
to the spring of 1948 The presentation ıs, on the 
whole, clear, though the text 1s occasionally un- 
inspirmg If a reader ıs supposed to follow through 
three hundred pages of text, ıt would certainly make 
it easier 1f the author had grven an inkling of the 
dramatic developments which take place ın science, 
and which sometimes, so to say, overnight, bring us 
an enormous step forward <A very good idea of 
what this means can be obtained from Pauli’s con- 
tribution to the Bohr jubilee number in the Renew 
of Modein Physics, where he deals essentially with 
the development of the quantum theory 

Since the volume is meant for laymen, Dr Ruezler 
has added a glossary If, however, a reader has to 
look up the meaning of “ohm”, “‘gleichrichter’’ or 
“kondensator”, he has very little chance of getting 
further ın this book than the introduction, since he 
collides later on with such formidables as the quad- 
rupole moment, Larmor frequency, uranium Z and 
circuit diagrams with heaps of components It 1s not 
the name, superficially explained in a line, which 1s 
hard to grasp, but the visualization of the meaning, 
which 1s often very difficult Therefore, this glossary 
scarcely helps and might just as well be dropped in 
future editions 

There ıs a number of pomts about which I could 
quarrel with the author, here are a few selected at 
random A mimuimum length ıs postulated ın nuclear 
theory, on p 144, but the Paul: principle, which 18 
so fundamental for nuclear structure, is forgotten. 
Nothing ıs gamed by giving three creut diagrams of 
electronic scalers (pp 209-11), nor is the linear 
amplifier without feedback representative of modern 
electronic design (p 196) The positive ron sources ın 
high-voltage equipment of to-day are almost exclu- 
sively low-voltage discharge tubes or radio-frequency 
sources and not canal ray cubes (p 153) No nuclear 
research was done with the old linear multiple 
accelerator (pp 153-4), though the modern version of 
Alvarez 1s quite successful The great success of 
modern medium-energy accelerators 1s the lmneai 
accelerator for electrons, which 1s not mentioned 

Finally, the collection of names in the author’s 
index makes strange reading It often seems that 
the names have been chosen at random, leaving out 
well-established men of science such as © D Ander- 
son, Blackett, Frisch, Meitner and others To say 
that the relation H = me? 1s, in the literature, referred 
to as Hasenohrl’s and sometimes as Emstem’s 1s 
unfair, since I could not find this statement elsewhere 
though I went through several text-books, some of 
them in German That Eunstein’s relation is the 
result of a new law of Nature and of universal 
validity, while Hasenohrl’s 1s from ordinary classicah 
electro-magnetic theory and is no more than an 
imteresting remark, seems to have escaped the autho 

Some of the photographs at the end of the book 
are very unsatisfactory the one of the cyclotron of 
the Collège de France is not good enough—ait is out 
of focus E BRETSCHER 
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Technique of Organic Chemistry 
Edited by Arnold Weissberger Vol 3 Heatmg and 
Cooling, Mixing, Centrifugmg, Extiaction and Dis- 
tribution, Dialysis and Electrodialysis, Crystalliza- 
tion and Recrystallization, Filtration, Solvent Re- 
moval, Evaporation and Drying Pp ix+661 
(New York and London Interscience Publishers, 
Ine, 1950) 80s 
HIS volume surveys the techniques used ın the 
isolation and purification of compounds, and 1s 

the third m an Interscience Series of which the first, 
dealing with the measurement of physical properties, 
18 now well known 

The articles by the various authors differ greatly 
in length The chapters on extraction and distribu- 
tion and on crystallization and recrystallization 
occupy 142 and 122 pages respectively, that on 
solvent removal, evaporation and drying occupies 
thirty pages, and that on centrifuging requires merely 
twenty-eight pages The selection of material for 
certain of these articles appears to have presented 
a difficult problem, and in some chapters a rather 
peculiar balance has been struck between chemical 
engineering theory and laboratory technique For 
example, in the section on heating and cooling (98 
pages) a short account is given of the chemical 
engineering approach to heat transfer theory, and 
later ın the same article space 1s devoted to bunsen 
and other burners with descriptions and illustrations 
such as can normally be found in laboratory fur- 
nishers’ catalogues The chapter on filtration (120 
pages) ıs similarly constructed 

The articles on extraction and distribution, written 
by L © Craig and D Craig, and on crystallization 
and recrystallzation, by R 8S Tipson, give very 
useful surveys of the literature and contain European 
as well as American references 

The binding conforms to that of the earher volumes, 
and, while the price may dete: dividuals from pur- 
chasing this work, yet the book will probably find a 
place n most scientific libraries EFGH 


Ore Genesis 
A Metallurgical Interpretation, an Alternative to the 
Hydrothermal Theory By Dr John Stafford Brown 
Pp 204 (London Thomas Murby and Co, 1950) 
12s 6d net 
N this stimulating book, first published in the 
United States, a serious challenge ıs offered to the 
established hypothesis that most sulphide ore deposits 
were precipitated from aqueous solutions, the last 
residues of consolidating magmas Di J S Brown 
argues that the agreed facts of paragenetic order 
among sulphides could be explained were the minerals 
derived from an anhydrous sulphide magma, stratified 
like the immiscible layers ın a non-ferrous smelting 
furnace (from top to bottom slag, matte, speiss, 
galena-lead) Gaseous transfer is postulated, aided 
by water only at epithermal levels The sulphide 
magma is pictured as a global layer beneath the 
basaltic shell, formed during primeval differentiation 
by separation of immuscible lquids, settled upon the 
top of an already-crystalline peridotite substratum 
The primary oxide ores are considered to come from 
magma-pockets higher m the sıma To the end-stages 
of granitic plutonism are ascribed only the pegma- 
tites Gangue minerals—boron, fluorme and barum 
munerals excepted—come from the country rocks 
The physical data presented reveal the need for 
investigation of the vapour phases of the sulphides 
and oxides under high pressure The idea of hypo- 
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thermal and even mesothermal mineralization by 
vapours will be more favourably received in Great 
Britain than in Dr Brown’s own country, for the 
British have not abandoned their belief ın pneumato- 
lysis, mdeed, some British petrologists ascribe far 
greater importance to diffusing fluids than ıs here 
implied That the peridotite substratum was crystal- 
line before the sial and basalt layers ıs harder to 
reconcile with current views on the primordial earth 
K © Dunzam 

Practical Physics 
A Collection of Experrments for Upper Forms of 
Schools and Colleges together with the Relevant 
Theory By Sir Cyril Ashford Pp xu+175 (Cam. 
bridge At the University Press, 1950) 10s 6d 

OR most of this collection of experiments for 

upper forms of schools and colleges, the author 
has used problems set during the past fifteen years ın 
the higher school certificate papers of the Cambridge 
University Local Examinations Syndicate, and has 
transformed and amplified them to fit into a teachmg 
course Although the fifty experiments included deal 
with all branches of physics with the exception of 
sound, the book is not adequate for a normal two- 
year course such as is usually carried out ın schools, 
noi is 1t suitable for this purpose Its greatest value 
would be to the more brilliant and scholarship pupils 
in therr last year at school, for they would undoubtedly 
derive great benefit by performing the experiments 
and following the excellent treatment of results grven 
by the author > 

The student ıs invited, not merely to do the 

experiment for the sake of practice in experimenting, 
but to act more-as a pioneer who obtains results and 
then analyses them exhaustively , the writer thinks 
this 1s the right course to adopt A very valuable 
introduction 1s provided dealing with the reduction 
of observations, and stress is laid on giaphical 
methods with particular emphasis on Imear equations 
Altogether this 1s an excellent book which should be 
ın the hands of all teachers of physics 


Principles of Human Geography 
By P Vidal de la Blache Edited by Emmanuel de 
Martonne Translated from the French by Dr 
Millicent Todd Bingham (Reprint) Pp xv+5l1+ 
6 plates (London Constable and Co, Ltd, 1950 ) 
20s net 

ROF P VIDAL DE LA BLACHE died in 1918, 

several years before this book was originally 
published The translation first appeared in 1926, 
and the present volume ts a reprint of that book It 
says much for an unfinished book that 1t can bear 
unaltered reprint twenty-four years after its original 
appearance But no other book on human geography 
has quite the standing of this volume, with the 
author’s width of knowledge and wealth of examples 
of his prinerples_ In the original manuscript, Prof 
E de Martonne had to correct minor mistakes and 
smooth out confused statements But this could be 
done, and, despite a few obsolete statements and 
doubtful facts, the book is homogeneous and reliable 
Prof Vidal de la Blache surveys the world from a 
historical and evolutionary pomt of view At times he 
is assertive, but he 1s always vivid and dlummatmng 
Towards the end the book ıs fragmentary and all the 
more suggestive to the serious student There are 
several maps showing various distributions Tt 1s a 
book free from jargon and one that the general reader 
can easily follow, while no serious student of geo- 
graphy can afford to neglect 1t RNRB 


as 
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NATURE 7 
SCIENTIFIC CENTENARIES 


IN 1951 


By Encineer-Carrain EDGAR C SMITH, OBE, R.N 


A the centenarıes of 1951, that of the Great 
Exhibition of 1851 will m Great Britain over- 
shadow all others in general mterest Unlike the 
Festival of Britam, the Exhibition had httle backmg 
from the Government of the day, and it was Mr 
(afterward Sir) Henry Cole who remarked thai “a 
great part of the success which has attended the 
institution of this Exhibition may be attributed to 
its mdependence of the Government, and ıt may be 
the boast of our countrymen, that the Exhibition 
was origmated, conducted and completed mdepend- 
ently of any Government aid whatever, except its 
sanction >? The Queen, ıb ıs true, appomted a 
Royal Commission “to make full and dihgent mquiry”’, 
but no Government department was represented on 
it as such Many men of science and engmeers were, 
however, on the Commussion, these imcluding the 
Earl of Rosse, president of the Royal Society, Sn 


v Charles Lyell, president of the Geological Society, 


„and Wiliam Cubitt, president of the Institution of 
Crvil Engmeers Scott Russell, the shipbuilder, was 
one of the secretaries of the Commission, and Robert 
Stephenson was appomted chairman of the Executive 
Committee 

There were many critics of Paxton’s famous buld- 
ing for the Exhibition, and when its design was dis- 
cussed at the Institution of Civil Engmeers, Airy, the 
Astronomer Royal, as he wrote, “expressed himself 
strongly on the faulty principles of 1ts construction” 
Criticisms carne from many quarters Some people 
said that ıt would fall from sheer weight or from vibra- 
tion, others that the heat of the sun would cause the 
iron columns to be pushed out of line, while others 
thought that gales would blow ıt down Destruction of 
the glass, ıt was feared, would come through the firmg 
of cannon m Hyde Park or through the playmg of 
orchestras and the organ Yet another criticism was 
that a hailstorm would leave the whole of the roof 
z without glass As is well known, none of these thmgs 
happened, and the Crystal Palace, on its later site at 
Sydenham, finally came to its end in 1936 through 
fire 

As time passed, many other men of science besides 
those already mentioned became connected with the 
Exhibition m one way or another, one of the most 
active bemg Mr Lyon (afterwards Lord) Playfair, 
and various interestmg sidelights on the Exhibition 
and the scientific world can be obtamed from the 
memoirs of Playfair and others Included m the long 
list of jurors was Sir David Brewster, who was 
greatly mterested m the Kohmoor diamond This 
famous gem, when exhibited, at first caused dis- 
appointment, but at Brewster’s suggestion “fifteen 
or sixteen gas lights were placed behmd 1t”’, when 1b 
“threw out a radiance of coloured light which de- 
lighted all who saw ıt? One day Brewster made the 
acquaintance of Charlotte Bronte, “a pleasing httle 
woman about forty, modest and agreeable”, and he 
y accompanied her through the Exhibition The work 
` of a juror did not, however, exhaust all Brewster’s 
energies, for on July 22 he presided over and 
addressed a Congress of Peace in the once famous 
Exeter Hall, which stood where the Strand Palace 
Hotel, London, 1s now 

One of the most vivid chroniclers of the time was 
the geologist Sir Andrew Ramsay In January 1851, 


there was a jovial diner of the Royal Hammerers 
at which Sir Henry De la Beche, Edward Forbes, 
Warmgton Smyth, James Forbes, Playfair and 
others were present When Ramsay and Forbes 
jomed in, the fun was fast and furious A bit later 
there was the anniversary dinner of the Geological 
Society, at which “Sedgwick made the great speech 
of the evening By turns he made us ery and roar with 
laughter as he willed ” Then the “Red Lions”, some 
of whom had monthly meetings mn London, got mixed 
up with a dinner to the Press of all nations, for which 
half an ox was roasted in the garden and then carried 
in by twelve cooks, the band playmg “The Roast 
Beef of Old England” In sterner mood, Ramsay 
recorded the openmg on March 12, by the Prince 
Consort, of the School of Mines and Museum of 
Practical Geology, m Jermyn Street, London De la 
Beche was president of this stitution, and the staff 
consisted of Playfair, Edward Forbes, Robert Hunt, 
John Percy, Ramsay and Smyth 

In those days, at Cambridge, Stokes was Lucasian 
professor, Challis was Plumian professor, Peacock 
was Lowndean professor, as well as Dean of Ely, 
while Sedgwick was Woodwardian professor As 
Master of Trmity, Whewell had already attamed 
that dominating position in the University which 
led someone to write 


“You may roam where you will through the realms 
of mfimty 
And meet nothmg so great as the Master of 
Trinity” 


Science at Oxford was still somewhat ım the dol- 
drums, but among men of distinction there were 
Baden Powell, Savilan professor of geometry, W F 
Donkin, Savilan professor of astronomy, Daubeny, 
professor of chemistry, while Buckland was reader in 
geology and also Dean of Westminster, a position 
he held from 1845 until 1856 Under him the 
Deanery became a meeting-place for literary and 
scientific men and engineers, Liebig bemg among his 
visitors in 1851 Durmg the Great Exhibition, the 
Dean’s son, Frank, then a medical student, with two 
companions climbed to the roof of the nave of 
Westminster Abbey and hung therefrom a Foucault 
pendulum It was suspended just opposite the door 
to the Deanery and swung over a dial on the pave- 
ment 

The Royal Society at that time was stall housed m 
Somerset House, and 1t was there m 1851 that Owen 
received the Copley Medal and Faraday read one of 
his papers on the lines of magnetic force, a subject 
which he said “thas at different times been greatly 
influential ın leading me to various results which I 
thmk prove their utility as well as fertility’ Close 
to Somerset House, in King’s College, Wheatstone, 
as professor of experimental philosophy, was adding 
to his reputation though domg little lecturing, in 
Oxford Street, the Royal College of Chemistry was 
under the guidance of the great Hofmann, while the 
University of London saw the labours of such as 
Thomas Graham and Augustus de Morgan Con- 
nected with the various institutions were Sw John 
Herschel, then Master of the Mint, Darwm, who had 
been settled at Down, Kent, for nme years, and two 
young medical men, Huxley, who at the age of 
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twenty-five had not long returned from his long 
commission in HMS Rattlesnake, and Luster, his 
yunior by two years, who was stall a London student 
But none of these was more mterested m the Exhibi- 
tion and its wealth of manufactures and machmery 
than Babbage He had been disappomted at not 
bemg placed on the Royal Commission, and still 
more disappomted that hbis famous caleculatmg 
machme—then Government property—was not on 
show, but he had his compensations, and records 
that “I frequently accompanied the Duke of 
Wellington to the Exhibition or met him there by 
appointment at the Crystal fountam” To Babbage 
was due the volume, ‘The Exposition of 1851, or 
Views on the Industry, the Science and the Govern- 
ment of England” 

There had been many Expositions, especially in 
France, before 1851, but none with such a wide scope 
and none planned with such high hopes Ata banquet 
at the Mansion House, London, on March 20, 1850, 
the Prince Consort, referrmg to the commg Exhibi- 
tion, said ‘nobody, however, who has paid any 
attention to the particular features of our present 
era, will doubt for a moment that we are living at a 
period of most wonderful transitions, which tends 
rapidly to accomplish that great end—to which 
indeed all history pomts—the reahzation of the unity 
of mankind The distances which separated the 
different nations and parts of the globe are gradually 
vanishing before the achievements of modern inven- 
tion and we can traverse them with credible speed , 
the languages of all nations are known thought 
1s communicated with the rapidity, and even by the 
power, of hghtnmg On the other hand, the great 
prinerple of the division of labour, which may be 
called the moving power of civilzation, 1s bemg 
extended to all branches of science, mdustry and 
art > Journals and periodicals all jomed m the 
chorus of approval, and when the Exhibition was 
open, vied with each other ın their laudatory reviews 
“What has antiquity to show,” said the Atheneum, 
“m comparison with the scene m Hyde Park? The 
noblest congresses of the ancient world look narrow, 
insular and local by its side The Crystal Palace 
knows no difference between Jew and Greek, Frank 
and Saxon In that arena for the first time m the 
annals of mankind, the Negro, the Malay, the Sclave 
and the American, will stand together on equal 
terms , and merit, of its kind, will carry away the 
honours of genius and industry, without reference to 
questions of blood, type or colour This 1s a starting- 
point for the true theory of the equality of nations— 
a new era in the history of progress ” 

Though the Exhibition contamed wonderful dis- 
plays of the manufactures, merchandise and raw 
materials of the whole world, it was, above all, a 
demonstration of what science, imvention and 
engineering had achieved Among the thirty classes 
of objects were those devoted to railways, loco- 
motives, steam engimes, ships, machine tools, textile 
and agricultural machinery, chemical processes and 
the lke There were models of bridges by Stephenson, 
Brunel and Vignoles, Nasmyth’s steam hammers, 
Armstrong’s hydraulic hoists, Appold’s centrifugal 
pumps, Whitworth’s lathes, Fairbairn’s mveting 
machines, Applegarth’s printmg machmes, McCor- 
mick’s reapmg machme, Snow Harris’s hghtnmg 
conductor for ships, a steel gun from Krupp’s, 
models of the Bell Rock and Skerryvore lighthouses 
—an almost endless vanety of objects One class was 
devoted to “Philosophical Instruments”, and here 
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the hst of exhibitors mcluded the names of Ross, 
Dollond, Ericsson, Bourdon, Froment, Oéertling, 
Siemens, Merz, Ertel, De la Rue and Negrett: and 
Zambra Electric clocks gave the time throughout 
the building, ın which were several telegraph stations ~ 
“at which boys worked Cooke’s Needle Telegraph, 
sending messages—not too long—to various parts of 
London, for the charge of 1s” 

The Exhibition was formally opened on May 1 by 
Queen Victoria and was officially closed on October 
15, the final event being the singing of the Hallelujah 
Chorus There was no admittance on Sundays, and 
the charges for entrance were ls for the first four 
days of each week, 2s 6d on Fridays and 5s on 
Saturdays, the last bemg reduced to 2s 6d from 
August onwards At times there were as many as 
90,000 persons ın the building More than £350,000 
was taken at the doors, and one small item of revenue 
was £7 14s lid for weather charts About a quarter 
of a milhon copies of the official catalogues were sold, 
which, said the Edinburgh Review, if piled m a vertical 
column on the bed of the Pacific Ocean, would rise 
above sea-level and “form a lonely peak rising to the 
height of Chimborazo or Cotopaxi” Fortunately, + 
the Exhibition made a handsome profit, a part of , 
which was used to purchase the market gardens to 
the south of Hyde Park, a tract of land now partly 
covered by some national museums which will play 
a part m the Festival of Britam 

Turning from the centenary of the great event of 
1851 for Great Britam to the centenaries and bi- 
centenaries of men of science, invention and engin- 
eermg which occur in 1951, the first list meludes the 
honoured names of Oliver Lodge, George Fredenck 
Fitzgerald, Arthur Schuster, George Chrystal, Sul- 
vanus Thompson and Francis Maitland Balfour, who 
were all born m 1851 There ıs no need to refer here 
im detail to thew attamments and achievements. 
They all left their marks on the progress of science 
and stimulated both ther contemporaries and suc- 
cessors The career of Sir Oliver Lodge was bound 
up with the fortunes of the Universities of Liverpool 
and Birmingham, that of Fitzgerald with Trmity 
College, Dublin, that of Sir Arthur Schuster with the 
University of Manchester, that of Chrystal with the 
University of Edmburgh, that of Balfour with Cam- 
bridge and that of Silvanus Thompson with Finsbury 
Technical College, of which he was professor of 
physics and principal from 1885 until 1916 

The advantages of being brought into contact at 
an early age with men of character and distinction 
has often been remarked on, and no one could listen to 
Silvanus Thompson without carrying away indelible 
impressions of an eloquent, skilful and lucid lecturer 
His many scientific papers, his addresses, his treatises 
on electricity and magnetism and his linguistic 
attamments made his name known throughout the 
scientific world, and not the least of his contributions 
to science were his biographies of Faraday and 
Kelvin Sir Olver Lodge died in 1940 at the age of 
eighty-nine, Sir Arthur Schuster m 1934 at eighty- 
three, Thompson in 1916 at sixty-four, Chrystal in 
1911 at sixty, but Fitzgerald lived only to the age 
of forty-nine Francis Maitland Balfour died when, 
but thirty At Cambridge, however, he had already 
founded an active school of zoologists, and m the 
spring of 1882 a special professorship of animal 
morphology was mstituted for hm A few months 
later, while on holiday, on July 19, he lost his hfe 
attempting to climb one of the spurs of Mont 
Blane 
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The losses to science ın 1851 were many and wide- 
spread German astronomy was the poorer by the 
death of Ludwig von Boguslawski, director of 
Breslau :Observatory and known for his many 


~ observations of Bode’s, Biela’s, Encke’s and Halley’s 


comets, and German mathematics by the death at 
the age of forty-six of Karl Gustaf Jacob Jacobi, of 
Konigsburg and Berln Ball said of Jacobi that 
“he was the greatest mathematical teacher of his 
generation and influenced the more able of his 
pupils to an extent almost unprecedented at that 
tame” French science lost the service of Baron 
Buquoy, known for his researches‘in physical science 
and his many experments on glass, and Lows- 
Jacques-Maudé Daguerre, the pamter of dioramas 
and the pioneer of photography, who collaborated 
with both Nicéphone and Isidore Niepce On March 
9, 185], the emment Danish electrician, Hans 
Christian Oersted, died at Copenhagen at the age of 
seventy-three, thirty-two years after he had pub- 
lished his paper, ‘Experiments on the Effect of 
Opposing Electricity upon the Magnetic Needle”, 
which gained for him the Copley Medal of the Royal 
Society and many other honours. In 1846, Oersted 
had attended the Southampton meetmg of the 


* British Association, and Playfair, who met him there, 


wrote “Oersted was a man of peculiar fascmation, 
bemg a poet as well as a philosopher He was forty- 
two years older than myself, but we formed a warm 
friendship and he corresponded with me durmg the 
few remammg years of his hfe” 

Among the British men of science who died m 
1851 were Wilham Nicol, who, leading a retired lfe 
in Edinburgh, devoted himself to-microscopie studies 
of fossil woods and crystals and whose name is 
recalled by the ‘Nicol’ prisms, John Kidd, the son 
of a sea captam who became the first Aldrichian 
professor of chemistry at Oxford, and who m the 
dark chambers beneath the Ashmolean Museum gave 
voluntary lectures on geology which were attended 
by Daubeny, the Conybeares and Buckland, and 
Richard Cowhng Taylor, another student of geology, 
who came under the mfluence of Wilham Smith, 
and, after acting as a land surveyor, m 1830 emgrated 
F to the United States, where he did good work m 
explormg the on- and coal-fields of Pennsylvama, 
To this tale of losses must be added the name of 
Richard Phillips, the Quaker friend of Luke Howard 
and Willam Allen, lecturer m chemistry at the 
London Hospital and the Royal Mihtary Academy, 
Sandhurst, editor for many years of the Philosophical 
Magazme, president of the Chemical Society and 
chemist to the old Museum of Economic Geology 
He died the day before the new Museum was opened, 
and Ramsay wrote “A terrible damper occurred 
which was kept from Sir H Faraday told Hunt 
just before the Prince came that poor old Richard 
Philips had died yesterday It was a shock to me 
Strange that he should have died at the opening of 
the Museum I feel myself unconsciously repeating 
his jokes ss 

The record of births and deaths in 1751 brings to 
mand the fruitful career of the French mineralogist, 
Jacques-Lowis Count de Bournon, who was born at 
Metz on January 21, 1751, and died at Versailles on 
August 24, 1825, while ın charge of the cabmet 
formed by Lows XVIII. His earher years were spent 
as an officer m the artillery, but at the Revolution 
he came to England, where his services were much 
appreciated in geological circles In the story of the 
Geological Society 1t 1s stated that “Count de Bournon 
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had written an elaborate monograph on carbonate 
of ime, and m order to raise funds for ts publication 
Dr Babmgton mvited to his house a number of 
gentlemen distinguished by thew zeal m muneral- 
ogical knowledge, when a subserrption list was opened 
and the necessary sum was collected Other meetings 
of the same gentlemen took place for friendly nter- 
course, and 1t was then proposed to form a geological 
society On November 13, 1807, a meeting was held 
at the Freemason’s Tavern, Great Queen Street, at 
which resolutions were passed formally constituting 
the Society” Only eleven were then present, but 
among these were William Babmgton, MD, FRS, 


and Count Bournon, F RS After the restoration of 7 


the French monarchy, the latter returned to his 
native country 

Another Frenchman of note, but one who served 
m the imfantry, was Claude-Frangois-Dorothée, 
Marquis de Jouffroy d’Abbans, who at the age of 
twenty-five, m 1776, attempted to drive a boat by 
steam on the River Doub In 1783 he made another 
experiment on the Saone at Lyons, but he too had 
to emigrate and was absent from France for ten 
years or so He died a pensioner m the Invaldes on 
August 7, 1832 <A statue of him was set up at 
Besançon ın 1884, and ın 1933 a tablet to him was 
dedicated m the fortress of Ste Marguerite near 
Cannes, where he was once mterned Far more 
peaceful were the careers of the English mathe- 
maticians Isaac Milner (1751-1820) and Abraham 
Robertson (1751-1826) Both came of humble 
parentage, both became schoolmasters and clergy- 
men; but while Milner held the Cambridge posts of 
professor of natural philosophy, president of Queens’ 
College and Lucasian professor, Robertson was durmg 
1797-1810 Savihan professor of geometry and from 
1810 until his death Savilian professor of astronomy 
at Oxford 

Of the several notable men of science who died m 
1751, Benjamm Robins and George Graham, lke 
Silvanus Thompson and Richard Philips, were sons 
of Quakers, and Graham remaimed a Quaker all his 
hfe Robms was born m Bath ın 1707, and Graham 
m Cumberland m 1673, but whereas Robins became 
a mathematical tutor, a cıvıl engmeer, a political 
pamphleteer, the editor of Anson’s “Voyages” and 
finally the engimeer-in-chief of the East India Com- 
pany, Graham learnt the trade of a clockmaker under 
the famous Tompion, married Tompion’s niece, suc- 
ceeded to Tompion’s business in Fleet Street, London, 
and m November 1751 was buried ın the grave of 
Tompion in the nave of Westminster Abbey Robms 
1s to-day remembered as the mventor of the ballistic 
pendulum and the author of the “New Principles of 
Gunnery” (1742), while Graham ıs remembered for 
his mvention of the mercurial pendulum and the 
dead-heat escapement, and for the many notable 
astronomical instruments he constructed for Halley, 
Bradley and others 

To another branch of science belongs the name of 
Andrew Gordon (1712-51), who was born in Angus, 
Scotland He was sent to Germany at the age of 
thirteen and became a Benedictine monk and held 
the chair of philosophy mm the University of Erfurt 
He too gamed a European reputation and was made 
a correspondant of the Paris Academy of Sciences 


He made expeiments and wrote works on electricity, > 


and was the first to devise an electrical mach 
with a cylinder instead of a globe Conter 
with these famous men was the long-live* © 
Polhammer, ennobled Polhem Tr 


X 








10 


tho North, 1661-1751”, of whom an account was 
given to the Newcomen Society m 1926 by Mi 
J G A Rhodin Minmg and mmerals and smelting, 
handlmg plant and locks and docks were all improved 
by the work of Polhem, whom Charles of Sweden 
made ‘Assessor’ to his Board of Trade His “Patriotic 
Testament’? was written when he was eighty-five, 
but was not published until ten years after his death 
Finally, to brmg this review to a close, mention 
may be made of Flamsteed’s friend, assistant and 
collaborator, the Yorkshireman Abraham Sharp 
Born three hundred years ago at Little Horton, near 
Bradford, Sharp was apprenticed to a merchant at 
Manchester, but he became a schoolmaster at 
Liverpool, and 1t was there that Flamsteed met him 
He constructed a mural quadrant which, hke the 
instruments of Graham, Bird and Troughton, 1s 
preserved at Greenwich, and Smeaton once wrote of 
him “I look upon Mr Sharp as having been the 
first person that cut accurate and delicate divisions 
upon astronomical mstruments” The latter part of 
Sharp’s hfe was spent at his birthplace, where he 
died on July 15, 1742, at the age of nmety-one 
There are, of course, other mdıvıduals who might 
have been added to this sketch ıf space permitted 
Such were the German physicist, E W von Tschirn- 
hausen (1651-1708), the French chemist, J F 
Clouet (1751-1801), the French-American ornith- 
ologist, J J Audubon (1780-1851), the United States 
Army surgeon, W Reed (1851-1903) and Sir John 
Jackson (1851-1919), the constructor of great cwl 
engmeermg works They had at least this in common, 
that they believed with Lord Kelvin that 
“To know, to do, and on the tide of time 
Not to drift idly ike the cockle sailor, 
Whose pearly shallop dances on the blue, 
Fanned by soft airs, and baskmg im brief sun , 
But to steer onward to some purposed haven 
And make new waves with motion of our own, 
That 1s to hve”. 


GEOLOGICAL SURVEY OF INDIA 
CENTENARY CELEBRATIONS 
By Sia LEWIS FERMOR, O.B.E., F.R S 


RIOR to the formation of the Geological Survey 
of India as an official Department, a considerable 
amount of geological investigation was carried out in 
India by amateurs ın the service of the East India 
Company, principally, surgeons, officers of the Trig- 
onometrical Survey, and crvil administrators The 
work of three of these pioneers has proved to be of 
endurmg value, namely, that of Captam Newbold, 
F RS, on the geology of southern India, and the 
jomt researches of Dr H. Falconer, F RS, and Sır 
Proby Cautley, F RS , on the fossil vertebrate fauna 
of the Siwalik Hills Four of these early investigators 
received official appomtments for geological work, 
namely, Laidlaw (mmeralogist to the Survey of 
Kumaon, 1817-21), Dr H W Voysey (geologist to 
Great Tnigonometrical Survey, 1818-23), Captam 
rfield (Malwa and the Geological Survey of the 
a Mountams, 1820-22), and Captan J D 
ological surveyor of the Himalaya Moun- 
Voysey 1s sometimes called the 
geology 
1846, by the Court of Directors 
any, on a recommendation 
ittee for the Investigation 
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of the Coal and Mineral Resouices of India, of D H 
Willams as “Geological Surveyor to the East India 
Company” has already been discussed at length in an 
article, by Sir Cyril Fox (Nature, 160, 889, 1947) 
When Willams died im 1848, Dr John McClelland, 
secretary of the Coal Committee, deputized until 1850, 
and, after an mterval, a successor, Dr Thomas 
Oldham, was appointed in 1851 About this time a 
rival Punjab Geological Survey was begun under Dr 
A Fleming for the purpose of surveying the Salt 
Range, this Survey lasted from March 1848 until 
September 1852 

In attempting to decide whether to date the 
Geological Survey of India from Wilhams’s arrival 
in 1846 or Oldham’s ın 1851, it 1s necessary to remem- 
ber that Willhams’s survey was a one-man effort, and 
that he nowhere uses the term Geological Survey of 
India, nor 1s this term used 1m official correspondence 
with reference to his work McClelland has confused 
the issue slightly by his use of this term, but ıt 
appears to have been an unofficial use, and to repre- 
sent what had all along been McClelland’s objective , 
for ıt must be remembered that ıt ıs mainly to his 
efforts as secretary to the Coal Committee that the 
directors of the East India Company were induced to 
appomt a geological surveyor Although Oldham 
also bore the same title as Williams, namely, ‘‘Geo- 
logical Surveyor to the East India Company”, never- 
theless he at once started describing himself as 
“Supermtendent of the Geological Survey of India’”’, 
and this term was also used ın official correspondence 
Moreover, he began mmediately to recruit other 
geologists, J G Medlcott beng appomted late ın 
the same year 1851, R I St George in 1852, H B 
Medhcott ın 1854, and W T and H F Blanford in 
1855 Also, m 1853, William Theobald, who had 
been working with the Punjab Geological Survey 
until that organization ceased to function, and who 
had become a useful geologist, apphed to Oldham for 
a post m the Geological Survey of India and was 
accepted on the basis of a new appomtment in a new 
department 

In consideration of all the mterlockng and some- 
what confusing data, ıt has been decided to treat the 
period 1846-51 as a prelimmary one and to regard 
the continuous Geological Survey of India as dating 
from 1851 It ıs this centenary that ıs bemg cele- 
brated ın Calcutta this month, though the actual 
centennial date will be March 5, 1851 

Thomas Oldham at the time of his appomtment 
was thirty-five years of age and local director of the 
Geological Survey of Ireland and professor of geology 
ım Dubhn , he had been elected to the Royal Society 
at the early age of thirty-two He was appomted on 
a five-year agreement, and his office was renewed in 
five-year spells until he retired m 1876 after twenty- 
five years of service Oldham must, therefore, be 
regarded as the architect of the Geological Survey of 
India Durmg this period he succeeded m having the 
strength of the Department raised to sixteen, and, 
in spite of a very high death-rate ın the early days, 
an amazing amount of good work was accomplished 
and large tracts of India surveyed on a broad scale 
The early geologists meluded the two brothers 5 
Medlicott and the two brothers Blanford, of whom 
the younger, H F, left the Department early and 
became the first meteorological reporter to the 
Government of India Other well-known men 
appointed to the Survey durmg Oldham’s time 
mecluded Wilham King, Bruce Foote, F R Mallet, 
Theodore Hughes, A B Wynne, Valentine Ball, and 
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the paleontologists Waagen, Stoliezka, Lydekker and 
Feistmantel 

Durmg these twenty-five years the foundations 
were laid of our knowledge of Indian stratigraphy, 
and such famous terms were troduced as Aravalh, 
Cuddapah, Vindhyan, Gondwana, and some of the 
principal Himalayan systematic names The Talchu 
boulder bed was recognized (by W T Blanford) as 
of glacial origm and the germ of the idea of Gond- 
wanaland thereby created H B Medlicott made 
his classıc study of the sub-Himalayan ranges of the 
Punjab, and Wynne his equally classic study of the 
Salt Range, in which, confirmmg Fleming’s survey, 
he showed that the Saline Series, underlying Paleozoic 
beds, 1s the oldest series exposed ın the Salt Range, 
and of quite different age from the Tertiary Kohat 
salt, a result that has not been upset m spite of 
recent mucro-palwobotanical research 

On the economie side the chief attention was given 
to the survey of the Indian coalfields, mamly by 
W T Blanford, Hughes and Ball, Hughes being the 
most promment ın this Oldham also imtiated the 
scientific study of earthquakes in India and prepared 
catalogues both of past earthquakes and of the hot 
springs of India He published the first Indian 
munetal statistics 

During this period also was built the present 
Indian Museum, to which the Department was trans- 
ferred with its collections, from its earlier home in 
Hastings Street, Calcutta, just before Oldham retired 
The collections in the Museum were obtamed partly 
by purchase, exchange and gift, and partly by the 
Survey's officers ın the field The Greg collection of 
meteorites, obtamed by purchase, was one of the 
most notable of these additions to the Museum , with 
the frequent receipt of the stony meteorites that are 
seen to fall ın India, the Calcutta cullection remains 
one of the best ın the world 

Passing from the early days of survey, reference 
must now be made to the remaining seventy-five 
years of the departmental] history H B Medlicott, 
on succeeding Oldham, proceeded at once to cary 
out the latter’s project for a “Manual of the Geology 
of India” to summauize the results of the work of 
this mitial period of the Department’s work The 
first two parts of this Manual, written by Medhcott 
and W T Blanford ın collaboration, were published 
m 1879, with the first authentic geological map of 
India (first edition issued ın 1877) Part 3, on 
“Economic Geology”, by Valentine Ball, was pub- 
lished in 1881, and Part 4 on ‘“Mmeralogy” by 
Mallet, m 1887, who had arranged the mmeral col- 
lections of the Department and who must be regarded 
as the ‘father’ of Indian mineralogy 

The results achieved durmg Oldham’s period as 
supermtendent had been achieved without the use 
of the microscope in the study of rocks, so that no 
serious studies had been made of the detailed con- 
stitution of the metamorphic gneisses and schists of 
the Peninsula The imtroduction of the use of the 
mucroscope for petrology ın India was due to-General 
McMahon, during Medhcott’s time Durmg the same 
period Bruce Foote, working ın southern India, 


f distmguished belts of schists from the associated 


gneisses under the term ‘Dharwar’ 

In 1886 the title of the head of the Department was 
changed from supermtendent to director, and the 
term supermtendent was apphed to the officers m 
charge of the main subdivisions of work under the 
director Medlecott retired in 1887, and was succeeded 
m twn by Wiliam Kmg (1887-94) and C L Gres- 
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bach (1894-1903) Under these two directors work 
continued on the lines already laid down But on the 
promotion of T H Holland to be director in suc- 
cession to Griesbach, new vigour was umparted to the 
Department The number of personnel was mcreased, 
the emoluments of the officers ımproved, ımereased. 
importance was given to economic studies, and 
special memoirs were issued on coal, manganese ore 
and petroleum Holland also revived the dormant 
Records of the Geological Survey of India, and started 
the publication therem of reviews of the mineral 
production of India, both annual and quinquennial 
In order to encourage investigation where private 
enterprise lagged, Holland secured a grant for the 
purpose of drillmg on the copper belt of Smghbhum, 
and the present successful Indian Copper Corporation 
must be regarded as a lıneal successor of the work 
then undertaken The effect of Sir Thomas Holland's 
appointment as director can be compared to that of 
a geological uplift fault, for the Department was 
raised by him in both public and government esteem 
to an altitude ıt had not previously occupied, and 
from which ıt has not fallen back 

Since Holland’s tıme, successive directors have 
been Sur Henry Hayden (1910-21), Sw Edwin Pascoe 
(1921-32), Sir Lewis Fermor (1932-35), Dr A M 
Heron (1935-39), Sır Cyril Fox (1939-43), Dr E L G 
Clegg (1943-44) and Dr W D West (1945- ) 

Hayden’s period covered the First World War, at 
the outbreak of which he encouraged as many officers 
as possible to jom the Armed Forces Eight officers 
took advantage of this sanction and obtamed com- 
missions, and one of the most promising of the young 
men, R C Burton, lost his life in Mesopotarma Of 
the others who went on active service to various 
parts of the world, sıx were recalled before the end 
of the War because of the need to promote the pro- 
duction of minerals in India, of which mica and 
wolfram were the most :mportant, the Department 
took charge of the production of mica from certain 
parts of Bihar, and helped to promote the output of 
wolfram from Tavoy in Burma 

Pascoe’s period was marked by the mstitution of 
a re-survey of Indian coalfields, and also of the Salt 
Range, the latter for the purpose of settlog by 
mapping revived controversy on the age of the Saline 
Serres Under Pascoe the Department reached the 
mcreased strength for which sanction had been 
obtamed by Sir Henry Hayden 

My own period as director (which really com 
menced with Pascoe’s departure on leave in 1930) 
was unfortunate because ıt coincided with the world- 
wide depression of 1931-32 and the decision of the 
Government of India to retrench severely all its 
scientific services In the end, after much resistance 
the blow was softened, but nevertheless the depart- 
mental strength was reduced by various devices from 
thirty to twenty graded officers My period was also 
characterized by the occurrence of several great 
earthquakes ın India and Burma, of which the most 
disastrous were those of Bihar (January 15, 1934) and 
Quetta (May 31, 1935), each accompanied by great 
loss of life Such eaithquales also affect the field- 
work of the Department, as rt 1s the practice to send 
officers ummediately into the field to study the 
affected areas 

Dr Heron succeeded ın retrieving some of the lost 
posts, & process continued by his successor, Sir Cyril 
Fox Fox had also to cope with the meidence of the 
Second World War and the need to stamulate the 
production of mmerals m India, and as a result of 
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these needs he formed a mmerals utilization branch 
of the Department He also found ıt necessary, partly 
because of the shortage of paper, to suspend the 
normal publications of the Department 

Dr Clegg died unexpectedly after a very short spell 
of office, so that to Dr West has fallen the task of 
the complete reorganization of the Survey in view 
of the need to recruit a great number of young 
Indian geologists to provide for a great expansion of 
departmental activities 

During Oldham’s tıme there was no provision m 
India for geological education, and consequently it 
was impossible to obtam qualified Indians for the 
staff Accordmgly, Oldham mtroduced a system of 
apprenticeship, but this was not a great success The 
first Indian to be appointed after geological education 
abroad was P N Bose (1880), followed by P N Dutta 
(1888), but the Indianization of the Department did 
not make much progress until the present century, 
when increasing provision for geological education m 
India, and increased facilities ın the form of scholar- 
ships for study abroad, ensured a steady supply of 
well-tramed Indian geologists The position now 
is that there are only two Europeans left on the 
graded staff, with a few such officers on short-term 
agreements for special purposes The training of the 
numerous young Indian geologists who have been 
recruited at a great pace recently has proved a 
problem, partly solved by sending a batch to the 
University of Melbourne for traming, and partly by 
the mstitution of geological survey trang camps 
m Inda 

The well-known publications of the Department, 
namely, the Memorrs and the Records of the Geological 
Survey of India and the Paleontologia Indica, the 
latter contammg descriptions of the fossils, faunas 
and floras of India contributed by specialists in the 
various groups all over the world, were all started 
by Thomas Oldham There have unfortunately been 
two breaks in the contmuity of the Records, the first 
durmg Griesbach’s directorship, when he apparently 
found too troublesome the regular issue of this 
pubhcation, mtended to be quarterly, and mstead 
issued a durector’s annual report The other break 
was during the Second World War, when paper was 
difficult to obtam An additional journal, entitled 
Indian Minerals, has been added to the departmental 
publications smce 1947, this 1s issued for the purpose 
of disseminating mformation on economic problems 
and 1s of a semi-popular nature 

The first edition of the ‘Manual of the Geology of 
India”, Parts 1 and 2, by Medlicott and Blanford, 
was, as already mentioned, issued in 1879, and this 
work was revised ın one volume by R D Oldham 
(the son of Thomas) ın 1893 Sır Edwm Pascoe 
undertook the preparation of a new edition during 
his retirement, and a portion of this was ın the press 
and ready for printing off when the Second World War 
broke out The paper shortage prevented its issue, 
and eventually the type-metal, bemg needed for 
other purposes, was melted down After the War the 
work had to be reset and modified m view of the 
number of years that had elapsed But Sır Edwm 
Pascoe, before his recent untimely death, succeeded 
ın passing the proofs of the first volume, and I under- 
stand that this has now been issued, though no copies 
appear yet to have reached Great Britam We may 
regard as a preliminary to this latest edition of the 
Manual the latest (fifth) edition of the “Geological 
Map of India and Adjacent Countries” on the scale 
of 1 mch to 32 miles, issued nm eight sheets in 1928 
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Mention must also be made of the most useful of 
all recent Indian geological publications, T H D 
La Touches wonderful “Bibhography of Indian 
Geology and Physical Geography with an Annotated 
Index of Minerals of Economie Value”, published in 
four parts during 1917-26 

One other important pomt requires mention, 
namely, the changes m the geographical scope of the 
Geological Survey of India Up to 1937 the Depart- 
ment was responsible for the geological survey of 
both India and Burma, but on April 1, 1937, Burma 
was separated from India, and the new Burma Geo- 
logical Department was formed, staffed by officers 
seconded from India The partition of the Indian 
Empire on August 15, 1947, necessitated the forma- 
tion of a Geological Survey of Pakistan, of which 
Dr H Crookshank, then due shortly to retire from 
the Indian Survey, became the first director, while 
Dr W D. West continued as director of the Geological 
Survey of India 

Throughout its history the Geological Survey of 
India has not, however, restricted its scope to the 
political boundanes of India and Burma Instead, 
opportunities have been taken of deputing officers to 
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accompany nultary and other expeditions, meluding | 


boundary commissions, so that the Department has 
contributed largely to our knowledge of the sur- 
roundmg countries—for example, Blanford in Persia, 
and Abyssmia, Pilgrim’ in Persia, Mallet in Aden, 
Griesbach and Hayden in Afghanistan, Stoliczka m 
Yarkand, Hayden and Heron m Tibet, and Coggm 
Brown ın Yunnan—which explams the words “and 
Adjacent Countries”’ ın the title of the geological map 
of India already mentioned 


THE STATISTICAL THEORY OF 
SOLUTIONS 


CONFERENCE on “The Statistical Theory of 
Solutions” was held in the Department of 
Chemistry, University of Manchester, during the 


week-end September 30-October 2 The central topie ` 


of discussion was the molecular interpretation of free 
energies of mixing and the other bulk thermodynamic 
properties of solutions The interpretation and 
correlation of these properties 1s of obvious import- 
ance ın connexion with phase equilibria, and various 
speakers showed how statistical theory could be 
applied to transitions in the solid state, liquid—vapour 
equilibria in the critical region, and the virial co- 
efficients of mixed gases 

The first meeting, at which Prof M. G. Evans 
presided, was opened by Prof E A Guggenheim 
(Reading) He began with a historical survey of the 
theory of regular solutions, as developed by Fowler 
and his school, and went on to describe some new 
work being carried out at Reading by Mr. M L. 
McGlashan Leaving aside the question how well 
the assumptions of the theory describe real solutions, 
there are two essentially distinct mathematical 
methods by which ıb is possible to calculate the free; 
energy of a quasi-crystallme solution. The first- 
method 1s to expand the free energy of mixing as a 
power series 1n wjkT, where w = 2WAB — WAA — WBB, 
and uap 18 the (free) energy of an AB contact; this 
method was later discussed in more detail by Dr 
G S Rushbrooke The second is the combmatory 
method, or 1ts equivalent, the quasi-chemical method 
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In this approximation the sites ın the pseudo-lattice 
are considered ın pairs, sets of three, or larger groups, 
and ıt 1s assumed that the modes of occupation of 
these different groups are independent of one another 
~ This assumption will become more accurate the 
larger the number of sites ın a group, and Prof 
Guggenherm compared the results of the so-called 
‘zeroth’ approximation with those of the com- 
bmatory method applied to pairs, triangles and 
tetrahedra of sites on & close-packed lattice The 
zeroth approximation ıs surprismgly good, but there 
should be a definite trend ın the calculated free 
energy as successively larger groups of sites are 
considered Mr McGlashan reported some interesting 
calculations on the alloy Cu,Au, where a transition 
predicted by the zeroth approximation disappears ın 
the first two combmatorial approximations, but 
reappears when sets of four adjacent sites are con- 
sidered 
A short account of the method of power series 
expansion was given by Dr G S_ Rushbrooke 
(Oxford) He outlimed how ıb 18 possible to expand 
the restrictive grand partition function as a power 
series m w/kT' at high temperatures, or ın exp(—w/k7') 
at low temperatures It has not been possible to 
“establish rigorously that either series converges , but 
numerical computations made by Mr A J Wake- 
field for the case of equal activities strongly suggest 
that the regions of convergence of the two expansions 
meet at the eritical mixing temperature, which is 
given approximately by w/kT'e = 0 45 It seems that, 
m the absence of an exact solution to the three- 
dimensional lattice problem, the method of power 
series expansion will probably give the most reliable 
information available as to the free energy of a 
quasi-crystalline solution 
Prof Evans then asked whether 1t was possible to 
mako any useful statement as to the dependence of 
the parameter w upon temperature or pressure, since 
this dependence would have an 1mportant effect upon 
the excess entropy or volume of mixing In reply, 
Prof Guggenheim said that w 1s not to be regarded 
as an ordinary absolute energy, it ıs defined in 
„terms of the work required to interchange an interior 
molecule of liquid A with an interior molecule of 
liquid B, and can only be obtamed statistically by 
averaging over all accessible states of the remainder 
of the system, weighting each state with the appro- 
prate exact Boltzmann factor For this reason w 
may be described as a ‘co-operative free energy’, and 
would be expected to vary with temperature, though 
not with composition Prof Guggenhem stressed the 
point that for regular solutions the temperature- 
dependence of w does not affect calculations of the 
free energy, which are based on strictly isothermal 
arguments, but ıb ıs not possible to calculate 
entropies and volumes of mixing without additional 
information as to how w varies with T and p In 
the discussion that followed, m which Dr Rush- 
brooke and Dr Longuet-Higgins took part, attention 
was focused on the difficulty of even writing down 
the partition function if w 1s regarded as anythng 
but an absolute energy; allowing w to vary with T 
makes the theory more elastic, but at the cost of 
introducing further uncertainties 
At the second session Dr H C Longuet-Higgins 
(Manchester) described an alternative approach to 
the theory of solutions Theories of solution are 
generally based on some definite or indefinite model 
of the quid state, such as the Lennard-Jones cell 
model or the quasi-crystalline model, and it 18 
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difficult to be certain that such a model 1s statistically 
consistent with any particular assumptions about thé 
intermolecular forces However, 1t 1s possible to find 
a set of reasonable assumptions about these forces 
which enables one to calculate the thermodynamic 
properties of mixing without appealing to any model 
at all It is assumed that, for every pair of molecular 
species r and s ın the solution, the intermolecular 
energy Urs 48 a function of distance p 1s given by the 
equation Urs(p) = frstoo(Grsp), Where oslo) 18 the 
intermolecular energy function of some chosen com- 
ponent, and frs and gr, are constants close to unity 
A system satisfying these assumptions may be called 
a ‘conformal solution’, and ıb can be proved that 
for a bmary conformal solution the excess free energy 
of mixing at constant T and pis given by the equation 


A*G = Eo(2f12—f 1 —Foz) 8 tn 


plus terms of the second order ın (frs—1) and (g;s—1), 
where Æ, 1s the intermolecular energy of the chosen 
component, and 2, and x, are mole fractions Now 
E, 1s an observable quantity, the variation of which 
with temperature and pressure can be measured 
expermmentelly , so ıt ıs possible to correlate the 
excess free energy, entropy and volume of a conformal 
solution ın terms of the experimental properties of 
the components; and these predicted correlations 
are m good agreement with available data on non- 
polar solutions It ıs interesting to note that, even 
though the molecular distribution m a conformal 
solution 1s random 1n first approximation, there may 
nevertheless be a first-order excess entropy of mixing, 
connected with the temperature variation of Ee 
The succeeding discussion, in which Mr R P Bell 
(Oxford) and Prof Guggenheim took part, returned 
to the interpretation of entropies of mixing, and it 
became clear that non-ideal entropies of mixing are 
not necessarily to be understood in terms of order 
and disorder 

The next speaker, Mr D Cook (Manchester), 
described the quantitative application of conformal 
solution theory to phase equilibria in the critical 
region and, m particular, to the system ethylene 
carbon dioxide, recently studied experimentally at 
the Impeuial College of Science and Technology, 
London, by Mr S.M Shah and Prof D M Newitt 
In order to calculate the T, p, x curves for the two- 
phase region, ıb 1s necessary to calculate E, from the 
equation of staté of, say, carbon dioxide, this can 
be done by extrapolating the available p, V, T data 
to the requisite low temperatures, but ıt introduces 
an unavoidable uncertainty mto the theoretical 
results Nevertheless, using a value of 2f;.—/11—Sa2 
derived from the observed critical-temperature curve, 
one can calculate with considerable accuracy the 
compositions of phases m equilibrium at a given 
temperature and pressure, and, m particular, the 
theory predicts the observed azeotropy in this 
system, and the direction in which the azeotropic 
composition varies with temperature 

Mr McGlashan and Prof Guggenheim then 
explamed a method of calculating the second virial 
coefficients of gaseous mixtures from the vinal 
coefficients of the pure components known as func- 
tions of temperature. This method ıs based on 
simular assumptions to those of conformal solution 
theory, except that ıt ıs not necessary to assume 
that the interaction constants frs, ete , are all close 
to unity The results agree much more closely with 
experiment than do those of any previous theory, 
and details will soon be published elsewhere. It seems, 
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therefore, that we are obtammmg a better under- 
standıng of gas mixtures, and solutions other than 
those for which the regular assembly 18 & satisfactory 
model 

At the third session Prof I Prigogine (Brussels) 
described some recent work extending the Lennard- 
Jones and Devonshire model of liquids to bmary 
mixtures at temperatures far from the critical pomt 
In such systems ıt 1s possible to study the way in 
which the effective vibration frequency of a molecule 
im its ‘cell’ changes with concentration, and also how 
the mean size of the cells changes with concentration 
It ıs found that both these effects have an influence 
on the thermodynamic functions, and give important 
corrections to the usual approximation of regular 
solutions The magnitude of these effects has been 
calculated for the system carbon tetrachioride—carbon 
tetramethyl, and prelumimary measurements give 
results ın good agreement with the theory Prof 
Prigogine also reported some theoretical calculations 
in which account 1s taken of the presence in a liquid 
of Lennard-Jones cells containmg 0 or 2 molecules 
Such calculations lead to a much better value for the 
critical volume of a hqmd, but, as yot, the work 
has not been extended to systems of more than one 
component Other topics which arose ım the suc- 
ceeding discussion included the surface tensions of 
solutions composed of molecules of unequal size or 
shape, the variation of surface tension with com- 
position gives a sensitive mdication of the way m 
which molecules are orrented m a surface and supple- 
ments the information that can be obtamed from 
the bulk thermodynamic properties 

The last session of the conference was devoted 
principally to the present expermmental position In 
his mtroductory paper Prof D H Everett (Dundee) 
mentioned the scarcity of accurate data on the 
thermodynamic properties of solutions, and stressed 
the importance of choosing suitable experimental 
systems for the testing of particular statistical 
theories Older work was concerned primarily with 
solutions departing little from ideality, but more 
recently both experimental and theoretical work has 
been concerned with departures from ideality due to 
flexibility and differences ın shape Prof Everett 
discussed ın some detail the system benzene~diphenyl, 
recently studied with concordant results by several 
different workers As he pointed out, the results 
cannot be quantitatively mterpretéed ın terms of a 
quasi-crystallmne model with benzene occupying one 
site and diphenyl two, ıb seems that m dilute 
solution diphenyl must disorient the benzene struc- 
ture, and perhaps for this reason the system 1s not a 
satisfactory one against which to test the theory 
Prof Everett directed attention to the useful supple- 
mentary information that may be derived from 
measuring non-thermodynamiec properties such as 
viscosity, dielectric constant and absorption spectra 
In the critical region very few reliable thermo- 
dynamic data are available, and here a few well- 
chosen measurements should greatly merease our 
understanding of such phenomena as the solubility 
of solids in vapours 

In the discussion, Mr J H Baxendale gave a 
careful analysis of the experrmental errors in his 
investigation with Dr B. V Enustin of the benzene- 
diphenyl system, and showed that the discrepancies 
with the sumple theory are well outside the expert- 
mental errors Dr V Mathot (Brussels) described 
a method of calculating the thermodynamic prop- 
erties of a solution m which the solute consists of 
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monomers and associated complexes The activity 
coefficient of carbon tetrachloride ın mixtures of this 
liquid with alcohols ıs found to fall between the 
value calculated from the Flory-Huggms model and 
the value appropriate to an ‘ideal infinitely associated’™ 
solution Further, ıt can be shown by the principle 
of detmled balancing that the ratio of activity 
coefficients of solute and solvent is equal to the 
fraction of solute molecules in the monomeric state , 
and this relationship 18 verified with great accuracy 
by spectroscopic measurements on the hydroxyl 
vibrational absorption band im ıts first and second 
overtones This shows clearly that deviations from 
ideahty are, indeed, due to the formation of complexes 
in these systems Another observation which aroused 
great mterest was the fact, reported by Dr J H 
van der Waals (London), that the heats of mixing of 
hydrocarbons sometimes vary considerably with 
temperature, no satisfactory explanation has yet 
been found for this phenomenon 

Among the visitors who also took part in the 
conference were Dr F Booth (King’s College, 
London), Mr J L Copp and Mr G Duff (Dundee), 
Dr M J S Dewar and Dr H Tompa (Maidenhead), | 
Dr R Freeman and Dr W Moffitt (Welwyn), Dr 
E. L Mackor (Oxford), Dr P Meares (Aberdeen), ` 
Dr G J Szasz (American Embassy, London), Mr 
Trappeniers (Brussels): and Dr. L R G Treloar 
(Royal Institution, London) 

H © Lonevet-Hicems 


OBITUARIES 


Dr L J Comrie, F.R S. 


Dr Lesum Jonn Comrim died on December 11 
at his home ın London at the age of fifty-seven His 
health had been failng after a stroke two years ago, 
which left him with an active mind, but with much 
reduced capacity for work He worked right up to the 
last, almost completing a project of long standing— 
a guide to errors m published mathematical tables 

Comrie was boin at Pukekohe, New Zealand He, 
took a degree m chemistry at Auckland University Col- 
lege, before jommg the New Zealand Expeditionary 
Force and serving m the First World War, durmg 
which he lost a leg After the War he gave up chem- 
istry for astronomy and computation, which were to be 
the great interests of his hfe He was elected an Isaac 
Newton Student at Cambridge, and took his PhD m 
1923 He then spent three years in the United States, 
teaching astronomy and imtroducmg computation 
into the student courses, first at Swarthmore College, 
then at North-Western University, Evanston, Dimois 

Returning to England, which he made his home, he 
served the Nautical Almanac Office first as deputy 
supermtendent, then, durmg 1930-36, as supermten- 
dent Durmg this period he revolutionized the 
“Nautical Almanac” and its computation By 
mechamzıng calculation he greatly mereased rts 
range, accuracy and cheapness This was reflected m 
great changes m the content of the ‘Nautical 
Almanac” itself—the major ones came first in that for, 
1931—which much mereased its value as an 
astronomical tool 

In 1937 Comme left the Nautical Almanac Office to 
found the Scientific Computing Service, Ltd , the first 
independent professional orgamzation (and still the 
only one) to provide large-scale computation with 
high mathematical content This organization, under 
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his directorship, has performed major computational 
work im many fields—for mdustry, for government 
departments and for universities Emphasis was on 
pr accuracy, and on the lack both of dishke and of fear of 
computation—no job was ever turned down as being 
too large When the Second World War broke out, 
one of Comrie’s most valuable contributions consisted 
of two volumes of 200 pages of double-entry ballistic 
tables for the War Office, which were designed, com- 
puted, proof-read, prmted and bound under his 
direction withm the first twelve days of the War. 
Comrie’s main work was m the application of 
commercial machines to computational problems and 
in the construction of mathematical tables He was 
opposed to the building of special caleulatmg 
machines, but advocated always an examimation of 
existing machines, available m considerable numbers, 
to see which was best adapted to the problem in hand 
He was adept ın devismg special methods by which 
such machines could best be used, and in modifying 
the computational formule to fit the machmes He 
was never reluctant to tell a chent that he was asking 
for unnecessary accuracy or results, or to point out 
-that proposed methods were wrong or unduly lengthy. 
= One of his most constant objectives was the com- 
plete replacement of logarithmic computation by 
machine computation , he was always advocavng the 
widespread adoption of calculatmg machines m all 
busimess and research establishments, and was always 
ready to advise on the choice of machine for each job 
to be tackled It was his belef that, eventually, 
everyone who had need to compute should and 
would have a calculating machine. His experiences 
and judgment ın this respect were acknowledged by 
the leadmg manufacturers and distributors of 
calculating machmes, who could always be sure of 
advice based strictly on the merits of the mache and 
problem under discussion 
Comne’s work ın preparmmg mathematical tables 
will probably form his most lasting memoral At 
the Nautical Almanac Office and ın collaboration with 
Prof J Peters of Berln, he was mterested in pre- 
parmg tables of trigonometrical functions in exactly 
the form needed to help the computer most, and 
prepared several tables giving natural values to meet 
the needs of mechanical computation, for which 
logarithmic values are useless 
As secretary of the British Association Mathe- 
matical Tables Commuttee, he played a leadmg part 
in the preparation of most of the B A. Mathematical 
Tables—achieving standards of typography and 
accuracy not previously considered attamable 
The “Standard Four-figure Mathematical Tables”, 
prepared with Prof L M Mhilne-Thomson, and ins 
two revisions of Barlow’s Tables are well known So 
also are his last works to appear during his life-time, 
namely, his revision of “Chambers’s Mathematical 
Tables” ; the four-figure tables contam more useful 
tables, formule and ideas about tables and computmg 
than have ever before been collected mto 64 pages, 
while ın the two volumes of “Chambers’s Sıx- Ə 
Mathematıcal Tables” he has prepared a set of tables 
replacmg the old seven-figure tables, which should 
rmeet nearly all needs m the elementary field for 
many decades to come In the introductions to these 
two volumes he has compressed an account of a very 
large proportion of ns computational experience— 
they may almost be used as a text-book on general 
computational techniques He was the first to beleve 
that the maker of tables not only should, but also 
could, provide tables that were free from error He 
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beheved, too, that ıt was his duty to give the user 
every possible aid and convenience Comrie had an 
almost professional knowledge of typography, and the 
careful and expert attention which he always paid to 
this art, as well as to the logical austerities of the 
English language, set 1ts mark on all his work 

Besides a great mterest m the preparation of 
mathematical tables, Comne had an equally powerful 
imterest m other tables, and he conducted systematic 
and thorough searches for errors over very many 
years His experience in these matters was very great, 
and it 1s fortunate that he had almost completed a 
record of this experience This 1s to appear as part 
of a new edition of “An Index of Mathematical 
Tables”, prepared by Fletcher, Miller and Rosenhead 
The first edition of this “Index” was actively spon- 
sored by Comrie, who financed publication through 
the Scientific Computing Service 

Comrie’s outstanding contributions to the field he 
had done so much to extend and transform were 
acknowledged by election to the fellowship of the 
Royal Society last March He was the first in this 
field to receve such recognition 

His experience and enthusiasm in computation and 
table-makmg will be very greatly missed Ho will 
also be missed by his many astronomical and New 
Zealand friends, who could always be sure of interest, 
encouragement and help J O P MILER 


Prof. J W. Cobb, CBE 


' Ow Saturday, November 25, John Wiliam Cobb 
died m Leeds at the age of seventy-seven Educated 
at the Leeds Modern School, he entered the Yorkshire 
College (now the University of Leeds) m 1889 After 
graduating in the University of London at the age 
of nineteen, he went straight mto mdustry with the 
Farnley Iron Co, Ltd, of Leeds This firm manu- 
factured certain high-grade local products—wrought 
iron and clay ware John Cobb found hunself m a 
works peopled with skilled craftsmen but without a 
scientific atmosphere He was commussioned to learn 
by his own observation and exper:ment, but without 
a laboratory His employers were in advance of the 
times and not lacking in encouragement, Thus he 
was able to advance the technique of the works, 
especially ın the efficient use of fuel In this way he 
acquired a reputation for knowledge of industrial gas 
heating Endowed with curiosity and muitiative, and 
thanks to the support of his employers, Cobb was 
able to carry out a considerable amount of mnvestiga- 
tion of works processes, notably on the solid reactions 
of mheates In this, he showed himself ahead of his 
contemporaries 

In 1904 the Yorkshire College attained university 
rank and one of its first acts was to embark on the 
study of, and research on, fuels This enterprise was 
the first of its kmd ın a British university In 1906, 
a Department of Fuel and Metallurgy was established 
under the responsibility of Prof W. A Bone He 
retained this position until 1912, when he took office 
in the new Department of Fuel at the Impenal 
College of Science and Technology 

In the meantime, the Fuel Department at Leeds 
had become associated with the science and techno- 
logy of towns’ gas In 1910, when, by death, the 
British gas mdustry had lost one of iis leading 
members, Sir George Lavesey, ıb chose to use its 
resources to endow the chair of the new Department 
ın Leeds. The departure of Prof Bone to London 
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called for the appomtment of a successor. Actually, 
no better choice could have been found than John W 
Cobb Appointed thus in 1912, he continued ın office 
until 1938 In two years, however, the First World 
War broke out, followed by unforeseen problems 
The Fuel Department at Leeds, the orly one of its 
kind. had associations with the British gas mdustry, 
and the mdustry was faced with urgent technical 
problems arising from the War. To mees these needs, 
it was found necessary to establish a jomt research 
organization between the University and the gas 
industry This organization proved successful and 
led to extension and imitation There is no doubt 
that the early success of these efforts owed much to 
Prof Cobb’s capacity and judgment. 
H J. Hopsmayn 


Mr. C E. C Fischer 


Tum death occurred on October 19, at the age of 
seventy-six, of Cecil Ernest Claude Fischer, formerly 
of the Indian Forest Service 

Born in Bombay on July 9, 1874, Fischer first went 
to school in Neuchatel, Switzerland, and later to 
private schools m Brighton and Stratford-on-Avon 
In 1892 he entered Coopers Hill College, Englefield 
Green, where he received his forestry traming He 
passed out of the College ın September 1895 to jom 
the Indian Forest Service in the Madras Presidency 
From 1907 he acted as forest entomologist at the 
Forest Research Institute, Dehra Dun. During 
1908-9 he was on furlough, taking special leave to 
study plant pathology m Munich and London 
During the years 1915-17 he was principal of the 
Madras Forest College He assisted the professor of 
forestry for four university terms at the School of 
Forestry, Oxford, durmg 1919-20 After his return 
to India in 1920, he became a conservator of forests, 
Madras, which post he held until he let at the end 
of 1928, finally retirmg from the Indian Forest 
Service in 1926 

Retuement did not mean, however, a life of 
leisure for Fischer, but merely the dropping of his 
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official duties ın the Indian Forest Service and the 
commencement of a period of very useful work at 
Kew In 1925 he was appoimted assistant for India 
in the Herbarium of the Royal Botanic Gardens, 
where he remained until he reached the age limit m 
1940. While at Kew he brought to a conclusion the 
late J S. Gamble’s “Flora of the Presidency of 
Madras”, being responsible for the third volume of 
this work, from Ulmacee to the Grammex Following 
Gamble’s practice, he published explanatory notes 
during the progress of the “Flora” ın the Kew Bulletin. 
He also published a number of other papers in the 
Kew Bulletin, meluding his umportant ‘Contributions 
to the Flora of Burma” (1926-40), “Plants New to 
Assam” (1929-40), “New or Little Known Plants from 
South India” (1932-39), and Ins determinations of 
“The Koenig Collection ın the Lund Herbarrum” 
(1932) His valuable “Survey of the Flora of the 
Anmalai Hulls” (1921) and “Flora of the Lushai 
Hills” (1938) appeared in the Records of the Botanical 
Survey of India He described many new species, and 
im naming one of these he commemorated the Indian 
Forest Service 

Fischer had a strong sense of cıvıc duty and served» 
on many committees During the War he was an, 
air-raid warden, and while on duty in an air raid 
was injured and left permanently slightly lame. 
After the War he taught himself to make Braille 
books for the blind and became very proficient at 
this self-imposed task 

No one who knew Fischer could fail to appreciate 
his sterling integrity of character and the pleasant 
manner in which he discharged his manifold duties. 

H. S MARSHALL 


WE regret to announce the followmg deaths 


Prof E Abderhalden, editor of the well-known 
“Handbuch der biologischen Arbeitsmethoden”, on 
August 5, aged seventy-four. 

Sir Leonard Parsons, F R S , emeritus professor of 
pediatrics and child health mm the University of 


Birmingham, on December 17, aged seventy-one 
p] 


NEWS and VIEWS 


New Year Honours 


Tae following names of scientific men and others 
associated with scientific work appear m the New 
Year Honours lst 

K.BH Mr Harry Mason Garner, chief scientist, 
Ministry of Supply, Dr Arthur Elyah Trueman 
chairman, University Grants Com muttee 

Knights Dr Frank Macfarlane Burnet, director of 
the Walter and Elza Hall Instatute for Medical 
Research, Melbourne, for services io biological 
research, Mr Thomas Dalling, chief vetermary 
officer, Ministry of Agriculture and Fisheries, Prof 
Thomas Henry Havelock, emeritus professor of 
mathematics, King’s College, Newcastle upon Tyne , 
Mr Christopher Hinton, deputy controller of Atomic 
Energy (Production), Ministry of Supply, Dr 
Gordon Morgan Holmes, consulting physician, Charmg 
Cross Hospital and National Hospital for Nervous 
Diseases, Mr Henry Thirkill, master of Clare 
College, Cambridge, and chairman of the Cambridge 
University Jomt Recruiting Board. 


CB Mr E Barnard, deputy secretary, Depart- 
ment of Scientific and Industrial Research, Mr 
W R J Cook, chief of the Royal Naval Scientific 
Service, Admiralty, Dr W F P Melantock, lately 
director of the Geological Survey and Museum 

CMG + Mr W Abbott, HM mspector of schools, 
Ministry of Education, Dr W J Hall, director of 
the Commonwealth Institute of Entomology, Dr 
C F Hickhng, fisheries adviser to the Secretary of 
State for the Colones, Mr J © Mur, Colomal 
Agnecultural Service, member for agriculture and 
natural resources, Tanganyika, Mr H J Page, 
principal of the Imperial College of Tropical Agri- 
culture, Trmdad, Dr G L Sutton, for services to 
agriculture ın Western Australa ' 

CBE. Mr K Baumann, for services to turbme 
development, Mr H. J Braunholtz, keeper of the 
Department of Ethnography, British Museum, Mr 
S E Chisholm, assistant controller, Patent Office , 
Mr Hayne Constant, director of the National Gas 
Turbine Establishment, Mimstry of Supply, Dr 
Oscar Faber, for services ın the rebwiding of the 
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House of Commons, Dr A H R. Goldie, deputy 
director (research), Meteorological Office, Air Mm- 
istry, Mr W H Guillebaud, deputy durector- 
general, Forestry Commission, Mr W L M 
-O’Connor, director of carbonization, National Coal 
Board, Mr J E Serby, deputy director, Royal 
Aurcraft Establishment, Farnborough; Prof A N 
Shimmm, professor of social science in the University 
of Leeds, for services as a member of the National 
Arbitration Tribunal, Dr S L Smith, director of 
research, British Shipbuildmg Research Association , 
Dr V B Wigglesworth, director of the Umt of 
Insect Physiology, Agricultural Research Council , 
Mr R Yates, deputy chief mspector of mmes, 
Ministry of Fuel and Power 


Astronomical Observatories at Mount Stromlo, 
Australia 
For some years the Yale and Columbia Universities 
have jomtly operated a Southern Station at Johannes- 
burg, but they have recently become embarrassed 
by the deterioration of astronomical observmg con- 
ditions in that city, due to 1ts industrial development 
-It became necessary to seek a site m some country 
Jocahty, and the two American Universities have 
“accepted an offer made by the Australian Govern- 
ment to set up the Station on Mount Stromlo next 
to the Commonwealth Observatory It 1s now planned 
to move the prmerpal telescope, which ıs a refractor 
of 26m aperture and 400 in focal length, late m 1951, 
and to erect a wide-field camera of 8 m. aperture 
and 80 in focal length at about the same time. The 
station will be under the charge of Mr Cyril Jackson, 
who will carry out programmes as arranged by the 
directors of Yale and Columbia Observatories, Dr 
Dirk Brouwer (who visited Mount Stromlo m November 
and December) and Jan Schilt It is expected, 
however, that there wil be some imterchange of 
observing time with the Commonwealth Observatory 
It ıs proposed to contimue photographic determina- 
tions of stellar parallax, proper motions, mass ratios 
of binary stars and of the positions of minor planets, 
and photo-electric determinations of stellar magni- 
.tude Provision of a visual correcting lens and of an 
objectrve prism for the long-focus refractor 1s under 
consideration. This telescope will complement the 
74-ın reflectmg telescope now bemg constructedafor 
Mount Stromlo by Messrs Sir Howard Grubb, 
Parsons and Co, and the old Melbourne 48-mn 
telescope which 1s bemg re-erected on Mount Stromlo 
as a Schmidt camera, and it is hoped that co- 
operation between the Yale-Columbua observers and 
those of the proposed Swedish observatory on Mount 
Stromlo with the staff of the Commonwealth 
Observatory and of the Australan National Univer- 
sity will prove fruitful of astronomical results 


Medical Aspects of Atomic Warfare 


Tue real danger that atomic warfare may be 
employed m a further world conflict makes the sym- 
posum on its medical aspects, organized by The Pract- 
ationer with the advice of Sir Ernest Rock Carling, 
and published m its December issue, specially timely 
;Its arm 18 to provide essential formation on the 
hazards of atom bomb explosions Ten artacles, 
written by experts, cover very briefly the physical, 
biological, genetical and medical aspects. The con- 
tmbutors to the sympostum have taken advantage of 
the various official pubhcations and personal reports 
concerned with the atomic explosions at Hiroshima 
and Nagasaki One of the papers deals with the 
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assessment of possible casualties and damage which 
might be caused by an atom bomb bursting over a 
British city, and contains many thought-provokmg if 
unpleasant data A proper distinction 1s drawn 
between gross pathological lesions, which are well 
summarized, and the deleterious genetical effects 
manifesting themselves only m later generations and 
the distant future The mformation given ın these 
ten articles, though chiefly directed to the medical 
profession, will undoubtedly be useful to all con- 
cerned with our defence and safety. In an editorial 
comment ıt 1s suggested that medical men ım posses- 
sion of such knowledge will be able “to calm the 
fears of our more apprehensive patients”, and keep 
up the morale of the population , we must, however, 
remain of the opmuion and hope that 1f this nformation 
concerning the consequences of an atom bomb attack 
is shared by an adequate number of the potential 
“patients” themselves, the ghastly prospect may yet 
become sufficiently remote 


Catalogue of Economic and Social Projects of the 

United Nations 

Tax “Catalogue of Economic and Social Projects, 
1950” (pp 515, Lake Success, NY United 
Nations, London: HM Stationery Office, 1950, 
3 75 dollars or 27s 6d ), issued by the United Nations 
secretariat at the request of the Economic and Social 
Council, lists, deseribes and classifies the work during 
1949 of the secretariats of the United Nations and of 
the Specialized Agencies ın the economic and social 
fields The main bulk of the mformation, which 
meludes research studies and investigations as well 
as technical services and other operational activities, 
1s set forth under the different departments respon- 
sible, first of the United Nations and then of the 
Speciahzed Agencies , but the analytical mdex which 
constitutes Part 2 of the Catalogue brings together, 
under headings representing the mam sectors of the 
economic and social field, the work of the United 
Nations and the Agencies related to each sector The 
subject headings, adopted for this classification as a 
result of consultation among the Agencies and the 
United Nations, represent @ compromise and are 
regarded as experimental ‘There ıs some repetition, 
but they do assist ın giving a fairly coherent picture 
of the work gomg on ın particular fields, though no 
complete picture 1s given of what is taking place m 
science or 1n any one branch of science Although the 
Catalogue ıs not prumarnly a bibhography, much 
bibhographical mformation on reports and other 
pubhshed documents ıs included Not the least 
useful features are the two lists appended, giving the 
libraries where documents of the United Nations and 
of the Specialhzed Agencies can be consulted, and 
UN information centres and the sales depots where 
documents of the Specialized Agencies are available 


Nuffield Foundation Awards for Biology and the 

Social Sciences 

AS an experment durmg the next three years, the 
Nuffield Foundation ıs offermg annually a small 
number of scholarships and bursaries m biology and 
ın the social sciences (excluding economics) for 
Britash graduates of about 22-35 years of age, which 
will be tenable mitially for one year but renewable 
up to three years The awards in biology are for 
persons who have graduated m the physical sciences 
or m mathematics and who wish to pursue a course 
of further trammg m biology The scholarships are 
for those with some previous postgraduate experience 
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and are worth £500-600 with additional allowances 
of £50 1f married and £50 for each of the first two 
children, together with travellmg expenses, etc, 
where applicable The bursaries are for those who 
have recently graduated and are worth £350, with 
the allowances already quoted. The awards for 
the social sciences are the same as those for biology 
except that the holder may have a degree m any 
subject other than the social sciences, though one m 
natural science 1s preferable Application forms, to 
be completed by May 1, can be obtained from the 
secretary of the Nuffield Foundation, 12-18 Mecklen- 
burgh Square, London, WC 1 


University of London 


THE following announcements have been made by 
the University of London Dr F.M Hames, reader 
m botany at Queen Mary College, has been appointed 
to the University chair of botany tenable at the 
College The title of professor of papyrology ın the 
University has been conferred on Mr & G Turner 
ın” respect of the post held by him at University 
College The followmg doctorates have been con- 
ferred D Lit.. Prof L. Dudley Stamp (London 
School of Economies), D Se : Mr 8. J. Y Edwards 
(Royal Vetermary College), Miss A M. Robinson 
(Bedford College and University College) 


University of St. Andrews 


Tae following appomtments m the University of 
St Andrews have been announced. Dr. W L. 
Burgess, reader m public health, to the new James 
Mackenzie chair of public health and social medicme , 
Dr E F Freundhch, Napier lecturer m astronomy, 
to the new Napier chair of astronomy. 


Exhibition of Recent French Sctentific and Tech- 
nical Publications 


A SMALL collection of recent French publications 
m different branches of science and technology, 
arranged by the Cultural Relations Department of 
the French Foreign Office with the assistance of the 
French Publishers’ Association, 1s bemg shown n 
Great Britam durmg the commg months The 
exhibition will be at the Science Library, Imperial 
Institute Road, London, durmg January 13-23 
inclusive , at the Radcliffe Science Library, Oxford, 
during January 29-February 6, ın the Great Hall of 
the University of Birmmgham durmg February 
13-20, at the Mitchell Library, Glasgow, durmg 
March 12-20, and at the Central Library, Sheffield, 
during April 30-May 12 Admission will m all cases 
be free and without ticket The exhibition will be 
inaugurated on January 12 at 6 15 pm m the Science 
Library, when short addresses will be given by Dr 
F Sherwood Taylor, director of the Science Museum, 
and Mr J D Newth, president of the Publishers’ 
Association of Great Britam 


The Night Sky in January . 


NEw moon occurs on Jan 7d 20h. 10m, T., and 
full moon on Jan 23d 04h. 47m The following 
conjunctions with the moon take place Jan 
10d 02h, Mars 2°N , Jan 11d 08h, Jupiter 0 2° 
N , Jan 27d 23h, Saturn 4°N Mercury, m mfenor 
conjunction on January 1, rises at 6h 30m and 
6h. 40m on January 15 and 31 respectively, and can 
be seen in the eastern sky for a short time, but the 
planet has a large southern declination and will not 
be a conspicuous object m the British Isles Venus 
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sets three-quarters of an hour after the sun on 
January 1 and an hour and a half after on January 
31, and is visible m the western sky, stellar magnitude 
—3 4, practically all the lummous disk bemg visible 
Mars sets at 18h 45m,18h 55m and 19h 05m on™ 
January 1, 15 and 31 respectively In the early part 
of the month the planet ıs close to 0 Capricorm, and 
about the middle of the month ıt moves mto the 
constellation of Aquarius Jupiter sets at 20h 55m, 
20h 10m and 19h 30m on January 1, 15 and 31 
respectively, and can be seen a little east of Mars. 
Saturn rises at 23h 30m, 22h 30m. and 21h 25m 
at the begmning, middle and end of the month 
respectively, and 1s close to 7 Virgmis during this 
time Occultations of stars brighter than magnitude 
6 are as follows Jan 2d 5h 23 9m,2Virg (F), 
Jan. 17d 22h 28 5m , 16 Taur (D), Jan 17d 22h 
37 4m , 17 Taur (D), Jan 17d 22h 56 2m, q Taur 
(D), Jan 17d 23h 07 2m, 20 Taur. (D), Jan 
17d 23h 31 5m , 21 Taur. (D), Jan 26d 23h 09 9m, 
qt Leon (R), Jan 29d 02h 08 8m, 49 Virg (R) 
R and D refer to reappearance and disappearance 
respectively, and Greenwich 1s assumed as the place 
of observation The earth ‘reached perihelion on, 
January 2 
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Announcements 


A COURSE of ten lectures under the title “An 
Introduction to the Science of Nuclear Power” 1s to 
be given ın the Electrical Engmeermg Department of 
the Imperial College of Science and Technology on 
Fridays at 4 pm, commencmg January 12, the 
lecturers bemg Dr O Buneman, J Diamond and 
R V Moore, of the Atomic Energy Research Estab- 
lishment Applheations for admission should be 
addressed to the Deputy Registrar, City and Guilds 
College, Exhibition Road, S.W 7 


THE symposium on “High-Temperature Steels and 
Alloys for Gas Turbmes” arranged by the Iron and 
Steel Institute, and the Hatfield Memorial Lecture of 
the Institute to be delivered by Sir Frank Whittle, 
postponed from October 17-19 of last year, will take 
place durmg February 20-22 Sir Frank Whittle 
will give his lecture at the Caxton Hall, London, , 
S W 1, on February 20 at 8 30pm , the symposimm ‘ 
will be at the Institution of Civil Engineers, Great 
Gédrge Street, London, S W 1, during the succeeding 
two days 


A COLLOQUIUM on the “Chemotherapy of Tuber- 
culosis” will be held m Dublm durmg July 10-13 
The lecturers will mclude Dr V C Barry (Medical 
Research Council of Ireland), Dr Mare Daniels 
(Medical Research Council, London), Prof G Domagk 
(Wuppertal—Elberfeld), Dr W H Feldman (Mayo 
Foundation), Dr P D’Arcy Hart (Medical Research 
Council, London), Mr T J D Lane (Meath Hospital, 
Dublin) and Dr Edgar’Lederer (Institut de Biologie 
Physico-Chimique, Paris) Further mformation can 
be obtained from J. G Belton, honorary secretary of 
the orgamzing committee, at the Laboratories, Medical 
Research Council of Ireland, Trinity College, Dublin 


As from January 1 the six sections, A to F, of the 
Canadian Journal of Research are bemg published as, 
separate journals The present title will cease to be. 
used, and the new titles of the separate journals are 
Canadan Journal of [respectavely] Physics, Chemastry, 
Botany, Zoology, Medical Scrences and Technology 
The present sequence of volume numbers ıs retained, 
the 1951 issues bemg numbered Vol 29 The sub- 
seription-rates are unaltered. 
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EVOLUTION OF THE AFRICAN CICHLID FISHES: 
THE HAPLOCHROMIS SPECIES-FLOCK IN LAKE VICTORIA 


EGAN! concluded that the primary evolution of 
the endemic species of Haplochromis m Lake 
Victoria had mvolved adaptive radiation towards 
different types of food and feedmg methods. He 
further stressed that the basic stock from which they 
had evolved is represented to-day by Haplochi oms 
cinereus Boulenger. Subsequent work has provided 
a clearer picture of the ecology? and geological 
history of the lake which, together with the umpres- 
sion gained from a revision of the Victoria species 
of Haplochromis, has enabled me tentatively to 
formulate a more detailed outline of the evolution of 
these fishes 

In Lake Victoria the genus 1s represented by about 
sixty species, which may be referred to the following 
three morphological groups, mdicating three peaks 

of ecological adaptation Withm each group further 
mucro-adaptation may be observed, especially m the 
* first and the third ; 

Group 1 (‘Cunereus Group’—twenty-four species) 
Mouth horizontal, jaws equal, outer teeth bicuspid 
even in the adult, snout short in relation to the eye, 
body deep Ecologically a bottom-feeding mshore 
complex, regarded as the modern representatives of 
the stock from which the second and later the third 
groups were evolved 

Group 2 (‘Guaru Group’—seventeen species) 
Mouth shghtly oblique, lower jaw prognathous, 
dentition variable but comical and caniniform, outer 
teeth predominating, snout longer than m Group 1, 
body more slender Shows affinities both with the 
preceding and with Group 3 Predaceous piscivorous 
species, inhabiting the middle depths of open and 
mshore waters 

Group 3 (‘Acuterostras Group’—e1ghteen species), 
Mouth very oblique and m two species almost 

. vertical, lower jaws strongly prognathous, outer 

' teeth canmiform, snout long, body slender Clearly 
derived from Group 2 Predaceous surface-feeding 
species, mamly imsectivorous and piscivorous. 

The evolution of these three species-complexes 
appears to have been mtimately connected with the 
climatic fluctuations and tectonic movements which 
affected the Central African plateau from Miocene to 
late Pleistocene times 

The Miocene lake (“Lake Karunga”’ of Wayland‘) 
resulted from the flooding and mterconnexion of 
swamps lymg m the depression formed by early 
Tertiary tectonic activity The Cichhde of this lake 
are known only from fragmentary fossil remains 
obtained at Rusinga Island Genere diagnosis of 
these has so far proved umpossible, but they represent 
a small generalized form which may possibly be 
related to Talapia nilotica. During the Miocene, Lake 
Karunga seems to have risen quite considerably and 
encroached upon the swampy ground lyimg to tho 

7west* Work now in progress shows that the genera 
Lates and Polypterus were present in this lake, the 
fauna of which was probably destroyed during a 
period of aridity at the close of the Miocene Neither 
of these genera ıs represented in the present lake, 
and ıt 1s concluded that the fish fauna of Lake 
Karunga was completely destroyed During the 
Phocene the east-west river systems must have 
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started flowing again, filing the swamps lying in the 
basin of the future Lake Victoria* Recolonization 
of these swamps was, perhaps, from the eastern rivers, 
for example, the proto-Tana and Ath: River systems 

Evidence for this 1s derived from the presence of 
Talapia negra (a species at present confined to the 
Athi River) m Pleistocene deposits at Rawe'* The 
fact that Lates and Polypterus are to-day absent from 
the eastern rivers as well as from the lake, although 
they occur in the Nile and the western river systems, 
may be negative evidence pointing to the same 
conclusion. Throughout the Pliocene the embryo lake, 
responding to changes in climate and physiography, 
alternated between a series of more or less discon- 
nected swamps and a much-branched sheet of water 

Conditions provided by the developmg lake 
would allow for the evolution of Haplochromis 
Groups 1 and 2, Group 1 durmg the Phocene 
and Group 2 durmg the later Phocene and early 
Pleistocene Small populations of fishes would have 
been isolated in the swamps, while the gradual filling 
of the lake basin would allow for migration between 
previously isolated areas, as well as providing new 
ecological niches for occupation Group 1 appears to 
have evolved durmg the Mio-Phocene phases of lake 
development when conditions were predominantly of 
the swamp or shallow-lake type When the lake 
began to fill durmg the First Pluvial, a suitable 
habitat for Group 2 came mto bemg Here again, 
division of the lake into several distinct areas of 
fairly deep water provided the spatial isolation and 
re-directed selection-pressure necessary for the mitia- 
tion of evolutionary processes It seems unhkely 
that Group 3 could yet have evolved since ıt ıs 
absent fiom the present fauna of Lake Edward (seo 
below) 

From the evidence of the Cichlidz ın Lake Edward’, 
we may conclude that the Lower Pleistocene species- 
flocks of Lake Victoria were represented by a highly 
evolved Group 1 and more generalized Group 2 
complex During the First Pluvial (Lower Pleistocene), 
Lake Edward, then contmuous with Lake Albert, was 
connected to Lake Victoria through swamps and 
streams extending over the area now occupied by 
the Kagera River valley®7®, with consequent dis- 
persal of the Victoria fishes The connexion was 
effected by the drowning of the Ankole river valleys, 
with subsequent river reversals due both to tectonic 
activity and the rising level of Lake Victoria 

With five exceptions, all the Haplochroms species of 
Lake Edward are endemic Dr E Trewavas (personal 
communication) favours the consideration of some, 
at least, as sub-species of the Lake Victoria forms to 
which they are so closely related Only two species 
belong to Group 2, the remaider being of Group 1 
and including some of the highly speciahzed algal and 
molluse feeders 

From the similarity of the two populations, I 
conclude that by the Lower Pleistocene the Group 1 
Haplochroms ın Lake Victoria had reached a state 
in their evolution comparable with that of the present 
population It 1s not possible to draw such eon- 
clusions for Group 2, since ıb 1s represented in Lake 
Edward by only two species of the generalized type. 
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With the beginnimg of the Middle Pleistocene there 
was a period of considerable aridity, the First Inter- 
Pluvial, durmg which the continuity of Lakes Albert 
and Edward was lost, and presumably also that of 
Lakes Edward and Victoria Worthington® (based 
on Wayland) concluded that Lake Victoria was 
reduced to a few pools capable of supporting very 
little life and that, when the lake was refilled by the 
imereased. ramfall of the Second Pluvial (Post-Middle 
Pleistocene), the present fauna was derived from 
the neighbourmg dramage-systems and a few endemic 
survivors While not denymg the relatively severe 
aridity of that period (see Solomon! and Moreau!’ 
the latter considers that the rainfall was a little less 
than at present), I do not consider that the lake dried 
out completely The existence of the Victoria— 
Edward species complex seems to favour this 
assumption Rather I believe that, durmg the Inter- 
Pluvial, Lake Victoria was reduced to a smaller 
central body flanked by swampy pools and rivers— 
that 1s, a repetition of Phocene conditions and 
consequently a period of further evolutionary 
potentiality 

This Inter-Pluvial was succeeded by a second 
Pluvial, though of less mtensity than the first As 
a result, Lake Victoria was refilled and there was a 
return to the open-water conditions that prevailed 
during the lower Middle Pleistocene?®. 

With the restoration of these open-water con- 
ditions the ecological zone peculiar to the extant 
species of Group 3 became available for colonization, 
and it 1s to this period that I attribute 1ts evolution. 
Species of Group 2 that survived the adverse con- 
ditions of the Inter-Pluvial and retaimed ther 
evolutionary plasticity seem to have supplied the 
stock from which Group 3 evolved 

The early isolation necessary for 1ts evolution was 
probably due primarily to mtrmsic factors rather 
than the extrmsic spatial factor responsible for the 
evolution of Groups 1 and 2 Until more is known 
of the ecology and ethology of Group 3, the postulated 
isolating factors of specialized feeding and breeding 
habits must remam highly conjectural 

After the Second Pluvial there appear to have 
been two Post-Pluvial wet phases™s?? which did not 
affect the lake to any appreciable degree, and there- 
fore had little effect upon the major evolutionary 
trends exhibited by the three groups 

The Afmcan Cichlide have previously been con- 
sidered as examples of sympatric speciation? Mayr 
questioned this concept and postulated multiple 
ivasion to account for the species-flocks This 
process may have played a part ın the early evolution 
of Group 1, as at that time Lake Karunga lay ın the 
dramage basm of several Kenya rivers which 
crossed the area on their way to jom the Congo 
river-system Later evolution, takmg place under 
the conditions outlined above, would be of the usual 
allopatric type Brooks!’ suggests that the principle 
of allopatric speciation 1s applicable to all the species- 
flocks characterizing ‘ancient lakes’. Also he has 
shown that ecological differences ın Lake Nyasa, 
correlated with specialized feeding-habits, would 
provide the necessary spatial isolation to account for 
the Cichlid flocks of that lake 

Worthington?! and Brooks! consider that the major 
evolution of Lake Victoria’s Cichlide has taken place 
since the Second Pluvial For the reason outlmed 
above, I would consider the evolution of the flocks 
to be divisible mto two major periods, namely, first, 
Phocene to early Middle Pleistocene, and secondly, 
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Post-Middle Pleistocene to Upper Pleistocene To 

the first division belongs the evolution of the majority 

of Group 1 and the more generalized species of Group 

2, while the evolution of Group 3 and the more 

specialized members of Groups 1 and 2 may bex 

referred to the second division 7 
I wish to express my gratitude to the Trustees of 

the British Museum (Natural History) for the 

facilities provided while working m the Department 

of Zoology as a Colomal Office fisheries research 

student, and to Dr E. Trewavas and Mr D W. 

Tucker for their assistance and encouragement 

1 Regan, C T, Proc Zool Soe Lond , 157 (1922) 

8 Worthington, E B, Rep Fishemes Uganda (London, 1932) 

* Graham, M , Rep Fish Survey L Victora (London, 1929) 

+ Wayland, E J, Summary Progress Geol Survey Uganda (Entebbe 

ë Trewavas, E, J Iann Soc Lond , 88, 309 (1933) 

* Fuchs, V E, Geol Mag , 71, 146 (1934) 

1! Wayland, E J, J Roy Anthrop Inst , 64, 343 (1934) 

8 Solomon, J D,in O’Brien, T P “Prehistory of Uganda Protect”, 

15 (Cambridge, 1939) 

? Worthington, E B , Int Rev Hydrobiol Leupzig, 35, 304 (1937) 

10 Moreau, R B,J Ecol, 21, 415 (1933) 

1 Leakev, L S B, Geog J , 84, 297 (1934) 

13 Leakey, L S B , “Stone Age Cultures of Kenya” (Cambridge, 1931) 

3 Kosswig, C , Nature, 159, 604 (1947) 

u Maw, s , “Systematics and the Ongin of Species”, 213 (Colombia, i 


18 Brooks, J L, Quart Rev Rol , 25, 131 (1950) 
16 Trewavas, E, Ann Mag Nat Hist, (10), 19, 381 (1937) 


INFORMATION THEORY 


URING the past hundred years or so a variety 
of techniques has been devised for transmitting 
messages electrically from one point to another It 
is only of recent years, however, through the work 
of a few theoretically minded communication engm- 
eers, that means have been provided for assessing 
quantitatively the commodity which 1s transmitted, 
namely, the ‘mformation’ content of messages, and 
of determing the extent to which existing techniques 
fall short of what may be attamable This recent 
work proves to have a significance beyond the sphere 
of electrical communications A new branch of science 
1s emerging which reveals and clarifies connexions } 
between previously largely unrelated fields of research 
concerned with different aspects of the processes by 
which living organisms—in particular man—collect, 
classify, convert and transmit mformation A con- 
fluence of different fields of investigation 1s, of course, 
no new phenomenon 1n the history of science, but the 
wide recognition of a new connecting lnk can seldom 
have been so rapid as m the present case 
With the view of affording an early opportunity for 
discussion óf the nature and potentialities of this recent 
work among interested scientific workers and technolo- 
gists, & symposium was held ın the rooms of the Royal 
Society durmg September 26-29 The hundred and 
thirty members of the symposium meluded groups of 
mathematicians, statisticians, physicists, biologists, 
physiologists, psychologists and electrical engineers. 
Attendance from abroad, though lmmuted by the 
avaiable accommodation to twenty-five, was strong 
and representative, as may be judged from the name 
of Profs B van der Pol, G H Bast, H Dahl, P! 
Grivet, B Haardand J L van Soest The two mvited 
foreign speakers were Dr Claude E Shannon, of the 
Bell Telephone Laboratories, New York, and Prof. 
J B Wiesner, of the Electronics Laboratory, Massa- 
chusetts Institute of Technology. The other speakers 
were from Great Britam, but the visitors from the 
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Contment of Europe contributed extensively to the 
prolonged and lively discussions. Sir David Brunt and 
Profs H S W Massey, R A Fisher, W E le Gros 


Clark, E. D Adrian, J L van Soest and Dr. R. 


.Cockburn acted as chairmen of mdividual sessions. 


After Sir David Brunt had opened the symposium 
and welcomed the visitors m the name of the Royal 
Society, a short mtroductory address was given 
by the organizer, Prof Wilhs Jackson EC 
Cherry then presented a historical review of the 
evolution of the theory of information Starting 
from a discussion of languages and codes, he pro- 
ceeded to the history of electrical communication 
techniques, and to the gradual development of what 
as now called communication theory After several 
workers from about 1924 onwards had shown the 
way for a determinate mathematical description of 
communication signals, Norbert Wiener and O E 
Shannon introduced the statistical aspect The 
‘terminal equipment’ can be human or instrumental 
The generality of the concepts, and of their mathe- 
matical representation, lead naturally to mquiry mto 
possible similarities between the nformation-handling 
abilities of the human brain and of calculatmg 
A further step leads to consideration of 


information, a field common to servo-mechanisms and 
living organisms, to which Norbert Wiener has given 
the name ‘cybernetics’, Finally, the quantitative 
features and methods which have emerged from these 
studies throw light on the general problem of the 
assessment of mformation about Nature, that is, on 
experimental science m the most general sense of the 
term This is the subject of mformation theory proper, 
of which only some outlmes are visible for the time 
bemg The fifty-three references which accompanied 
Mr Cherry’s paper will be a welcome guide for those 
who wish to study the subject 

Dr Claude Shannon gave a concise exposition of 
the statistical communication theory which he has 
formulated ın a number of ımportant publications, 
The ‘mformation’—not to be confused with ‘meanmg’ 
—conveyed by a signal, whatever form this may take, 
1g Measured by 1ts unexpectedness on the basis of a 
known statistical distribution, and ıs mathematically 
expressed by the ‘selective entropy’ of the ensemble 
from which ıt 1s taken A pror: knowledge restricts 
this ensemble, and a judicious use of this knowledge 
may lead to economy ın communication technique, 
by reducing the redundancy m the transmission Dr 
Shannon dealt particularly with his more recent 
researches, which suggest that, if account 1s taken of 
the long-range statistical structure of the English 
language, its redundancy may be as high as 75 per 
cent In a further, written, communication Dr 
Shannon gave a summary of his theory of coding, 
but his second lecture dealt mstead with an entirely 
new contribution to the subject His new approach 
18 related to J von Neumann’s ‘partition theory’ of 
mformation, and to G Burkhoff's ‘lattice theory’. 
The lattice ıs a collection of stochastic processes, 
represented by pomts m an abstract space, with a 
metric so determimed that equivalent processes 
obtained by encoding operations reversibly from one 


two pomts measures the statistical mdependence of 
the processes which the pomts represent If x and y 
are two processes, their interval ıs the sum of the 
conditional entropies Hely) + Hy(z) It ws hoped 
that the new approach will open the way to the 
difficult and practically umportant problem of usmg 
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the reaction of the receiver for correcting errors m 
the transmission 

An account of his investigations on the relation of 
communication theory to physics was given by Dr. 
D Gabor? Signals are restricted a priors by the 
method of physical analysis to a finite number of 
data, but there 1s no mathematical reason why the 
accuracy of the measurement of each datum should 
be hmrted There are, however, three physical 
reasons, corresponding to temperature, the discrete- 
ness of the elementary electric charge, and the 
finiteness of the quantum of action If all other, 
non-fundamental, sources of ‘noise’ are elimmated, 
there remains a fundamental uncertamty, which 
defines a scale of smallest distmguishable steps, 
similar to the scales used in physiology He showed 
also that quantum noise, unimportant at present m 
electrical communication problems, wil] be met with 
sooner than expected if progress contmues towards 
higher frequencies 

A contribution on “Quantal Aspects of Scientific 
Information”, by D M MacKay*, gave an appro- 
priate frame for the unification of apparently diverg- 
ent definitions of ‘amount of information’ A pror 
or structural and a posterior, or metrical information 
are complementary indexes of ‘descriptive-content’, 
Both are quantized, the first by logical necessity, the 
second by noise or other physical causes of finite 
accuracy. Selective mformation ıs an imdex of 
statistical rarity, applicable to ensembles of de- 
scriptive patterns It may be hoped that the termmo. 
logy which he presented ın an extensive glossary will 
be used by future contmbutors to the subject. 

Prof M S Bartlett gave an extensive review of,5 
the “Statistical Approach to the Analysis of Time- 
Series”, a subject of great importance m communica- 
tion theory and m scientific methodology. He 
remmded the audience that the first statistical 
definition of information was given by R A Fisher, 
long before the mformation (entropy) concept was 
introduced into communication theory, and discussed 
thew respective association with inference and 
specification problems Statisticians are largely 
concerned with inference, and physicists with 
specification , but they may still have much to learn 
from each other Perhaps the most mterestmg con- 
tribution in Prof Bartlett’s review concerns a method 
of smoothing m the harmonic analysis of time-series, 
which he has developed‘ 

In a lecture on the “Theory of Radar Information’’s, 
P M Woodward gave an interesting illustration of 
the application of Shannon’s communication theory 
by consideration of the problem of measurmg the 
range of a stationary target He showed thet there 
are two quite different conditions of reception—one, 
ambiguous reception in which the mformation-rate 
is high but the mtelligibility low, the other, unam- 
biguous reception ın which the reverse ıs the case— 
and he suggested, therefore, that merely to evaluate 
quantities of information, and compare them with 
ideal limits, 1s not an adequate guide to the behaviour 
of a communication system Some figure of mtell- 
gibility may also be necessary m particular problems 

Until quite recently the subject of noise m relation 
to electronic devices has been æ highly controversial 
one, and much credit for its clarification must go to 
Dr D K C MacDonald, who gave a review of 
“Fluctuations and Theory of Noise”. Considerable 
confusion has been caused by the ‘tame approach’ and 
‘frequency approach’ bemg considered as apparently 
independent, whereas both specifications contem 
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essentially the same physical mformation. Another 
source of error, dealt with m the discussion, hes m 
the attempt to apply classical thermodynamics to 
electron stream problems where thermal equilibrium 
18 not, ın fact, attamed 

On the third day attention was transferred from 
‘branches of scientific effort m which mformation 
theory has already a secure foothold to those m 
which its application is still largely a matter of con- 
jecture Dr D. B Fry spoke on the problems of 
lmguistic theory, m particular on the problem of 
speech recognition Dr T Gold reviewed his and 
Prof R J Pumphrey’s theory of hearmg', for which 
important indirect supporting evidence has lately 
been fortheommg Dr W A H Rushton explamed 
that some hundreds of retinal receptors share only 
a single nerve fibre to the brain, and yet provide an 
optic signal m which are encoded enough features of 
the observed scene, not only to stimulate automatic 
movements, but also to form the basis of visual 
judgment He asked, m effect, how the communica- 
tion engmeer would deal with such a situation using 
a lme subject to the usual limitations of nerve 
transmussion, namely, no frequency greater than 500 
cjs and no variation m amplitude? What are the 
features of a scene which, with these limitations, 16 
would be most advantageous to abstract and transmit, 
and can theory lay down the conditions m which 
experimental observations will give definite answers ? 
Not surprisingly, these questions went unanswered, 
but they served to illustrate the emerging mter- 
relationships Dr W E Hick showed that material 
collected by experimental psychologists on the 
dependence of choice reaction-time on the degree of 
choice permitted can be represented with remarkable 
accuracy by a logarithmic curve, as 1f the brain carries 
out the choice, for example, by a succession of binary 
selections, with fixed time for each Dr W Grey 
Walter gave a description of two electro-mechanical 
devices which he has constructed to provide an 
mutation of the superficial features ofanimal behaviour, 
and which demonstrated that a small number of 
receptors and effectors is sufficient to produce very 
complicated behaviour patterns Dr J A V Bates 
outlined some problems ın neurophysiology on which 
speculation by communication engmeers might be 
fruitful, and supphed a glossary for a first mtro- 
duction of physicists and engineers to this field 

Dr A Uttley reviewed the operation of computers 
as transformers or coders of information, and demon- 
strated m a strikmg manner that machmes can already 
perform several functions previously regarded as attri- 
butes only of hving organisms, such as learning from 
past experience, or recognizing abstract patterns, 
even of the type which are held to be tests of mtell1- 
gence—interest im machines which can play games 
seems to be fairly widespread among the mathe- 
maticians who have made contributions to mforma- 
tion theory Dr Shannon 1s engaged im constructing 
a machine which will not only play chess, but even 
mprove its game A tentative theory of ‘maximum 
mobility’ was presented m an mteresting contmbution 
by Dr Ehot Slater on the basis of the statistics of 
master-games ’ 

On the final day, J H Westcott gave a lucid review 
of “Criteria of Prediction and Diserimmation” In 
this field the pioneer work has been done by Norbert 
Wiener, but his criterion of ‘least mean square error’ 
1s not always satisfactory Westcott advocated a 
‘tume-weighted’ criterion, which may prove superior 
once the mathematical difficulties connected with its 
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appheation are overcome This was followed by a 
discussion opened by D M MacKay on entropy, time 
and mformation, m which the suggestion was made 
that the ‘arrow of time’ is determmed by the 
direction m which our mformation increases The 


concluding talk was grven by Prof J B Whesner, i 


who described the work bemg carried out m the 
United States and at the Massachusetts Institute of 
Technology m particular, on the difficult problem of 
speech recognition usmg ‘visible speech’, and on 
electronic correlators? 

The subject-matter of the papers and of the dis- 
cussions which followed their presentation 1s to be 
reproduced ın composite form with the assistance of 
the Ministry of Supply, which also, with the support 
of the British Broadcastmg Corporation, generously 
contributed to the costs of the symposrum Applica- 
tions for copies of the proceedings should be sent to 
the Electrical Engineermg Department of the Imperial 
College of Science and Technology, London, 8 W 7, 
and will be met as equitably as possible from the 
lamited number which can be made available 

WILLIS Jackson 
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CONFERENCE ON BIOLOGICAL 
ANTIOXIDANTS 


HE volume under review“ contaims the trans- 

actions of the Third Conference on Biological 
Oxidants held in New York m October 1948, and 
also & report on the Symposium des Lipides held m 
Paris durmg January 1948. In both, the familiar 
pattern of a verbatim record ıs followed This has 
both its advantages and disadvantages Comments 
and questions directed to the prmerpal speaker are 
often the means of clarifying obscurities ın argument 
or of eliciting speculations which add greatly to the 
value of the symposium Nevertheless, ıt must be 
admitted that the spoken word often lacks precision 
and that mterpolations like “Dr X, did you want to 
ask something?’ can be rrritating To the participants 
in the conference the situation would have been quite 
different. 

There are m this volume ten papers, each followed 
by a discussion They range from a general intro- 
duction on “The Mechanism of Autoxidation and the 
Action of an Antioxidant” by L Michaelis to “The 
Mechanism of Action of Lrpoxidase” by R T Hol- 
man, but, as was mevitable in any symposium on 
this topic, the biochemistry and biological action of 
tocopherol were never far out of the picture 

A very interesting paper 18 contributed by the 
chairman, Prof Paul Gyorgy, on “Observations on 
the Biological Effect of Tocopherol m Livmg Organ- 
isms”, m which he describes his experiences with 
various diets causing hepatic necrosis in rats and 
shows that not only methionme but also tocopherol 
can prevent the development of such necrosis He 
imelines towards the mterpretation of their action as 
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one of detoxication In the same paper he records 
that tocopherol administration to rats can prevent 
the hemolytic action of alloxan, but not its necro- 
genic effect upon the pancreas 
..~ Another teresting paper is that by W. G Clark 
and T A Geissman on “The Role of Flavonoids and 
Related Substances m Biological Oxidations” The 
authors stress the important effects which may follow 
the capacity of substances of this class of chelatmg 
with metals such as iron, copper, cobalt and zme 
Taken as a whole, the volume ıs stimulatmg, 
although ıb ıs now some considerable time since the 
conferences took place One feels, perhaps, that the 
contributions might just as well have found their 
way into the recognized journals where they would 
have attracted the attention of both specialists and 
those more generally mterested ın these topics As 
1t 18, the volume recording the conferences ıs hkely to 
find 1ts way into the bookshelves of the specialists 
only They will no doubt be glad to have all the 
material conveniently assembled under a single cover 


-a NUFFIELD FOUNDATION 
ANNUAL REPORT FOR 1949-50 


URING its first qumquennum the Nuffield 
Foundatıon selected and supported projects 
which seemed hkely to advance the frontiers of 
knowledge m the medical, natural and social sciences, 
and particularly projects which seemed likely to 
contribute to the betterment of hfe Many of the 
Foundation’s earlier imterests are bemg further 
pursued or rounded off as part of its present pro- 
gramme, and the Foundation announced ın its fourth 
annual report 1ts tention of seekmg opportunities of 
furthermg the search for new knowledge, especially 
in the fields of biological and sociological studies, and 
also of supportmg or mitiating attempts to apply 
existing knowledge to practical problems of con- 
temporary importance In 1ts support of fundamental 
research, the Foundation has manifestly sought to 
assist work ın fields which would often otherwise be 
* neglected and thus to restore some balance in the 
advancing front of science 
Not content with its earher efforts to break mto 
new ground, to nurture some of the more immediate 
post-war requirements of teachmg and research in 
the United Kingdom, and especially to enable 
academic studies to be re-started and re-staffed on a 
scale sufficient to attract the research workers who 
had been drawn away during the War, the Foundation 
1s now significantly broadening the scope of its 
benefactions. It has always recognized the importance 
of the universities ın Britain being able to offer the 
fullest opportunities to postgraduate students from 
the British Commonwealth, but its own grants have 
been confined to research ın Great Britain In its 
fifth annual report for the year endmg March 31, 
1950*, the Nuffield Foundation indicates that it 18 
now considering the poss:ibihty of encouraging research 
ın some of the Dominion universities and associated 
__Institutions It ıs pomted out that the help which 
{ the Foundation will be able to offer for research 
overseas 18 bound to be highly selective and lmmited 
m amount, and the first such grant for fundamental 
research overseas announced in this report is for 
£25,000 over ten years for the endowment of the 


* Nuffield Foundation. Report for the Year ending 3i March, 
1950 Pp 86 (London Nuffield Foundation, 1950.) 


NATURE 23 


Nuffield research chair of mechanical engmeermg m 
the New South Wales Unıversıty of Technology The 
chair ıs intended to enable the Nuffield professor to 
concentrate on new developments m the theory and 
practice of mechanical engimeermg and on the 
solution, through the medium of mechanical engin- 
eering, of some of the problems obstructing the full 
economic development of Austraha 

The Foundation recognizes the mmportant role of 
the universities of the British Commonwealth and 
the university colleges of the Colonies m trammg 
professional and technical leaders and in guiding and 
guarding the characteristic way of hfe and thought 
of the societies which they serve and help to mould , 
but the Foundation emphasizes that such work 
should recerve recognition and encouragement from 
Great Britam The strengthening of academic links 
throughout the Commonwealth may affect the growth 
and spread of all those other activities m which 
Britain should be lending its great and much-desired 
mfiluence Nevertheless, the new departure will not 
mean any slackenmg in the support given to work 
m Great Britam 

Grants promised durmg this first year of the 
second quinquennium amount to £506,925, to meet 
which £377,425 has been allocated from the mcome 
of the year, in addition to previous grants totalling 
£135,000 Of this, £38,725 is for research m rheu- 
matism from the Oliver Bird Fund, with a promise 
of a further £31,500 For fundamental research, 
£46,750 has so far been given to biological and 
£33,000 to sociological studies, while £225,300 has 
been allocated from the mcome of the year towards 
fellowships, scholarships and similar awards, to be 
operated over the whole quimquennium, leaving 
£173,000 to be met from the remaining years, 
£60,000 ıs to be paid as the remainder of the 
Foundation’s promised share m supportmg the 
National Corporation for the Care of Old People 
Miscellaneous grants totalling £19,300 melude a 
further £16,000 to the Association of Universities of 
the British Commonwealth for travelling expenses m 
connexion with its annual meetings. 

Grants m continuation of the past programme 
melude, m the natural sciences, a new grant of 
£32,000 over a further three years, in termmation of 
the original grant, to the Biomolecular Research 
Laboratory at Birkbeck College, London, where the 
studies envisaged include the mvestigation of the 
structure-types of the simpler compounds of bio- 
logical rmportance, mcludmg those that might throw 
any light on protem and virus structure, and the 
systematic mvestigation of the low-molecular weight 
crystalline protems and of crystallme viruses. The 
electronics department of the Laboratory 1s con- 
centrating on the mumprovement of electronic and 
associated techniques and the imvestigation of the 
electronic properties of dielectrics and semi-con- 
ductors, while the electronic-computing section is 
attemptmg to reduce the time required for the 
laborious computations needed for crystal structures 
and to make possible computing of protem and virus 
work which could not be carried out at all by existing 
methods For additional work on the physiology of 
learnmg at the Department of Anatomy, University 
College, London, an extra grant of £370 a year for 
two years has been made and £3.000 has been allotted 
to the inquiry mto the fundamental prmeiples that 
should be apphed in shaping agricultural policy for 
Great Britain A further grant of £2,000 over three 
years has been made towards the pilot surveys being 
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conducted for the Third Statistical Account of 
Scotland 

Grants from the Oliver Bird Fund, totalling 
£48,800, have been allocated for a programme of 
research on cortisone, the pituitary adreno-cortico- 
trophic hormone and similar substances, as well as a 
further £8 825 for other researches into rheumatism 
In this work the Foundation 1s mamtammg the 
closest possible haison with the Medical Research 
Council, and representatives of the pharmaceutical 
industry have been approached with a view to even 
wider collaboration, by poolmg the results of com- 
mercial and academic research upon the problems 
presented by cortisone and adreno-corticotrophic 
hormone ‘This programme comprises a grant of 
£1,000 for apparatus and £10 000 over three years to 
the School of Biochemistry, Cambridge, for work on 
the isolation and purification of the pituitary adreno- 
corticotrophie hormone, its fission mto peptides, and 
a study of their composition, structure and synthesis, 
as well as £5,000 over three years to the University 
Chemical Laboratory for research on the synthesis of 
biologically active related peptides and on the syn- 
thesis of compounds with cortisone-hke activity. 
£10,000 for three years has been granted to the 
Dyson Perris Laboratory, Oxford, for a project for 
the partial or total synthesis of cortisone and 
analogous substances, and £1,000 for two years to 
the School of Chemistry, Royal Technical College, 
Glasgow, for an investigation of matenals other than 
bile-acids as @ source of cortisone-hke substances. 
The programme atso provides £800 a year for three 
years to the Rheumatism Research Centre, Man- 
chester, for technical assistance in recording clinio- 
physiological data on the effect of cortisone and 
adreno-corticotrophie hormone, £5000 over three 
years to the Department of Biomolecular Structure, 
Leeds, for intensive examination of arthritic lesions 
supplied by the Rheumatism Research Centre, and 
£10,000 over five years to the research unit to be set 
up by the Department of Medicme, St Mary’s 
Hospital School, London, for study of the action of 
cortisone and adreno-corticotrophic hormone on 
various other disease states 

New grants for fundamental research m the 
biological sciences include £8,250 over five years to 
the Department of Zoology, King’s College, London, 
for the study of the differentiation between cell-types 
by nuclear and cytoplasmic transplantation, and by 
cytochemical methods , £10,000 to the Department 
of Anatomy, University College, London, for a five- 
year continuation of the research into the physiology 
of learning and the addition of an electronic engineer 
to the Department, £15,000 for five vears to the 
Laboratory of Chemical Crystallography, University 
of Oxford, for the formation of a research unit 
equipped with calculating machmery and computing 
assistance for the X-ray analysis of crystals of com- 
plex compounds, and £12,000 over five years to the 
trustees of the Strangeways Research Laboratory, 
Cambridge, for research on the structure and physio- 
logy of hvmg cells, with special reference to the prob- 
lems of cell division, and exper:mental mvestigation 
into the processes of cellular differentiation. 

In the sociological field, the Foundation has pro- 
vided £6,000 for an mquiry over three years by the 
Department of Economics, Aberdeen, mto the 
budgets of young cluldless couples, married couples 
having their first child and married couples having 
their second baby, as well as £12,000 over three years 
for a systematic research, m collaboration with the 
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Tavistock Institute of Human Relations, on the 
development of various patterns of family life and 
the relative contribution of mdividuals and com- 
munity to these patterns A grant of £10,000 has 
been promised to the London School of Economies + 
and Political Science to meet for five years staff 
salaries for the new Division of Research Techniques 
The principe! concern of the Division will be research 
in the application of statistical techniques to social 
data and the study of sampling and mterviewmg 
techniques A grant of £5,000 has also been made to 
the joint mental-survey committee of the Population 
Investigation Committee and the Scottish Council 
for Research m Education to follow the careers of 
the 12,000 sample children for the five-year stage 
until they reach eighteen years of age 

For the first stdge of an investigation mto the 
consistency of stop-watch time studies, to be con- 
ducted with a steermg committee under the chaw- 
manshup of Sır Frederic Bartlett, the Foundation has 
set aside £2,000 The dental fellowships and scholar- 
ships and the Dominion travelling fellowships 
schemes are contmued unaltered, but a new scheme 
of United Kingdom medical fellowships has been 
instituted, under which the emphasis 1s changed to 
future teachers and research workers A new scheme +» 
of travelling fellowships for the Home Crvil Service 
has been introduced, under which three fellowships a 
year are offered to Civil servants at the prmerpal and 
assistant-secretary levels—and equivalents in the 
scientific grades—to visit other parts of the British 
Commonwealth for sıx months to a year. The first 
selection took place i March 1950 

Finally, there 1s foreshadowed in the report a 
scheme for extendmg the Nuffield Foundation 
Dominion travelling-fellowships—already ım oper- 
ation for Australia, Canada, South Africa and New 
Zealand—to the new Dommuons of Ceylon, India 
and Pakistan. Since the report was published ıt has 
been announced that the following awards have been 
made- Ceylon, one fellowship (ın medieme), India, 
five fellowships (two in medical sciences, and one 
each ın engmeermg, natural sciences, and social 
sciences), Pakistan, three fellowships (subjects not 
yet selected) The object of the travelling-fellowships, } 
which are open to men and women graduates, 1s to 
advance the mterests of the new Dommuions and to 
strengthen further their academic ties with the 
United Kingdom Tho fellowships last for one year, 
and, according to whether the holder ıs married or 
single, are worth £770-890, in addition to travelling 
expenses (for a wife as well) to and from Great 
Britain. 


COTTON RESEARCH STATION, 
NAMULONGE, UGANDA 


A’ announced in Nature of November 18 (p 850), 
the Parnell Laboratories at the Empire Cotton 
Growing Corporation’s new Cotton Research Station 
at Namulonge, near Kampala, Uganda, were officially 
opened by HE Sir John Hathorn Hall, Governor of 
Uganda, on November 9 Among the large gathering } 
of guests who witnessed the ceremony were H H, the 
Kabaka of Buganda and the Nabagereka, Sir John 
and Lady Russell, Dr and Mrs B A Keen, Dr 
H H Storey, and Mr G W Nye, representing the 
Secretary of State for the Colomes. Mr F R. Parnell, 
the first director of the Station, and Mrs Parnell 
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were present, and also Mr Arrowsmith, of the Raw 

Cotton Commission, Mr Killick, of the Cotton Board, 

the directors of agriculture or their representatives 
-from Kenya, Nyasaland, Tanganyika and Uganda, 

the director of agriculture and the chief of the 

Research Division from the Sudan, representatives 

from the Belgian Congo and French territories in 

Africa, and senior research officers of the Corporation 

from the Sudan, Tanganyika and Nyasaland 

The Namulonge Station, the director of which 18 
Dr J B Hutchinson, comprises 2,240 acres of land, 
excellently situated for experrmenta] work on cotton 
and the food crops associated with ıt m the Buganda 
agricultural system Ten staff houses and a guest 
house have been completed and occupied, and three 
more are in course of construction The laboratory 
block was named by HE the Governor after Mr 
F R Parnell, the first director The building is 
designed to accommodate twelve research officers and 
to provide facilities for visitmg workers and research 
students 
The day following the official opening was devoted 
_to technical discussions and tours of the field experi- 
» ments In the afternoon, the first meeting of the 
~ African Advisory Board of the Station was held and 
was attended by directors of agriculture and senior 
research officers from Kenya, Tanganyika, Nyasaland, 
Uganda and the Sudan The first progress report of 
the station was received, and the research programme 
discussed 

Research ıs planned ın crop husbandry and physio- 
logy, entomology, plant pathology and plant breeding 
and genetics Crop husbandry work will be concerned 
primarily with the task of fitting cotton mto a 
balanced farming system, ın which native food crops, 
grass-resting leys, and stock keeping will all have 
their place Cotton physiology studies will start 
from a consideration of the crop environment, and 
comprehensive meteorological data are bemg col- 
lected. Work on the effect of water and nutrient 
supply and of leaf area on plant development and 
cropping capacity will follow, and will be linked up 
with studies on the physiology of lmt development, 
and the genetic and environmental control of cotton 
quality. 

The entomological programme includes studies of 
the bionomics of cotton pests, fundamental mvesti- 
gations ın msect physiology, and work on the tech- 
nique of pest control by insecticides This last will 
be carried out jointly with the East African Agrı- 
cultura] and Forestry Research Oiganization 

The main problems ın plant pathology are those 
of the epidemiology of bacterial bhght, and of wilt 
diseases The practical solution to both types of 
disease lies in the breeding of resistant varieties , but 
progress ın breeding work will be slow and uncertain 
until the factors governing outbreaks of disease are 
understood, and the physiology of resistance has 
been elucidated 

Plant-breeding work meludes the breeding and 
first multiplication of pedigree stocks of the com- 
mercial Uganda variety BP52, the transfer of genes 
conferrmg resistance to bacterial blight to East 
i African commercial stocks, and the synthesis of 

heavy-croppmg stocks for further selection at 

territorial stations 
Long-range genetical research 1s carried on at 

Shambat, near Khartoum ın the northern Sudan, by 

arrangement with the Sudan Government The 

maintenance of the very extensive CRS collection 
of the world’s cottons, and of wild species of Gos- 


NATURE 25 


syprum, is easier under the irrigated conditions of 
the northern Sudan than under ram-fed cropping m 
Uganda, and the possibility of growing two genera- 
tions a year increases the rate of progress in genetic 
research 

At the meeting of the Advisory Board, discussion 
centred around the allocation of cotton research 
problems between territorial stations and Namulonge, 
and agreement was reached on general principles, 
and on detailed arrangements as they affect the 
Namulonge programme for the coming year. 


NEW AUSTRALIAN HOUSE 
AT KEW 


HE flora of Australia 1s certamly one of the most 

interesting and scientifically umportant floras of 
the world It ıs naturally an extensive one, though 
when George Bentham produced at Kew the “Flora 
Austrahensis” between the years 1863 and 1878, its 
seven volumes contamed descriptions of less than 
nine thousand species of vascular plants, a number 
far exceeded by the known flora of to-day For 
example, m the genus Acacia alone Bentham recorded, 
293 species compared with nearly twice that number 
now known to botanists It 1s a flora notable for the 
rich representation of such famihes as Proteacez, 
Myrtacee and Rutaceæ and such genera as Hzbberiia 
and Drosera, with a wealth of endemies that are 
fitting parallels to the marsupials and monotremes m 
their morphological interest and taxonomic isolation 
The Australan flora mcludes species growmg m a 
wide range of climatic conditions from the high ram- 
fall areas of the south-west, where the giant blue 
gums grow to a height of more than three hundred 
feet, to the arid regions bordering on the Nullabor 
and central plams where vegetation may be said to 
flourish although ıt must endure an erratic rainfall 
that averages seven inches or less yearly It 1s under 
these latter conditions that one encounters the 
amazing examples of homomorphy where species 
of many unrelated famules appear remarkably 
alke until production of flowers discloses their 
individuality. 

Durmg the period of the Second World War, 
Captam and Mrs McEacharn were forced to leave 
thew famous garden, the Villa Taranto in Italy, 
when that country entered the War They occupied 
the time of ther enforced exile m Australia, where 
they collected seeds assiduously for the Royal 
Botanic Gardens, Kew The outcome was a collection 
of several hundreds of species, cluding a very large 
number not previously in cultivation The difficulty 
of growmg many species from the Antipodes s 
notorious, especially m the early stages, neverthe- 
less, plants of the majority have been successfully 
raised, mcluding many Proteaces 

The very crowded conditions m the existing 
Temperate House at Kew, despite its large size, have 
necessitated further accommodation and a new house 
to provide for these valuable additions Such 1s now 
ın course of construction and ıb 1s expected to be 
completed by next June It will be about ninety feet 
long by some fifty feet m width and will permit the 
growth of specumens in the central beds nearly thirty 
feet ın height By the use of alummium xıb 1s hoped 
to ensure a more adequate Ulummation than the 
utihzation of a tumber framework permits 
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Not only will the requisite new space thus be made 
available, but xt will also be possible to achieve the 
segregation of the temperate species of the more and 
environments from those which benefit by more 
humid conditions in a’ degree not previously possible 

When the present director of the Royal Botanic 
Gardens, Kew, was m Austraha m 1949 and visited 
the various botanical centres m the Domimon, he 
found widespread mterest and pleasure when the news 
of this project was made known, and this elicited 
spontaneous offers of further maternal He brought 
back with him plants of the unique Cephalotus 
fotlicularts, which has pitcher leaves resembling those 
of Nepenthes, although the two families are ın no 
degree related, and also specimens of that remarkable 
endemic Lycopodiaceous plant, Phylloglossum drum- 
mondu, which was found in a new locahty 
§ The creation of a new post m the Herbarium, the 
occupant of which will be wholly concerned with the 
Australian fiora, and the provision of this additional 
space for the culture of hving matenal are important 
recogmtions of the scientific significance of the 
vegetation of the Austrahan Commonwealth 


ROWETT RESEARCH INSTITUTE 
EXTENSIONS TO BUILDINGS 


N 1945, Dr D P Cuthbertson succeeded Sir John 
Orr, now Lord Boyd-Orr, as director of the Rowett 
Research Institute, near Aberdeen Durmg the War, 
the Instatute’s investigations into problems of animal 
` nutrition were greatly curtailed, and the new director’s 
first task was to plan a long-term programme of 
research in the hght of new developments ın science 
and the economic conditions of Great Britain 
Nutrition is a meeting ground of many scientific 
disciplines, and to decide which of these should be 
represented in the Institute posed a difficult selection 
The choice was influenced by what was desirable and 
by the men and women who were willing to mterest 
themselves m nutritional research. After five years 
of steady development, the Institute now includes 
the followmg departments or sections physiology, 
agricultural chemistry, protem and carbohydrate 
chemistry, enzyme chemistry, microbiological chem- 
istry, pathology, bacteriology, helmmthology, animal 
behaviour, sheep husbandry, pig husbancry, dairy- 
cattle husbandry, statistics, radiology and photo- 
graphy It shares an experimental farm of about a 
thousand acres with the North of Scotland College of 
Agriculture and the facilities of 1ts Reid Library with 
the Commonwealth Bureau of Animal Nutrition 
The scientific staff, which numbered nmeteen m 
1939, has imereased to forty-nme This growth 
required new laboratory accommodation and con- 
siderable adaptation of existing laboratories, animal 
houses and byres In view of the shortage of buildmg 
materials and labour, an mgenious compromise was 
made between the desirable and the attamable 
Until a year ago the laboratories were accommodated 
m a building with a flat roof which was m need of 
extensive repairs To deal with this situation, Mr 
A G Ingham, chief architect of the Department of 
Agneculture for Scotland, produced an imgenious 
design for a new storey which would use the mmmmum 
of material, make the roof sound and provide new 
laboratories This extension, now nearing ccmpletion, 
was formally opened on November 18 by Lord 
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Strathcona and Mount Royal, an old frend and 
generous benefactor of the Institute 

During the same week-end the activities of the 
Institute as a social and collegiate centre were also 
furthered by the openmg of a new wing of nine 
bedrooms, a much desired extension of Strathcona 
House, which 1s the residential club ın the grounds of 
the Institute The formal opening of this extension 
was also done by Lord Strathcona As a recogmtion 
of Lord Strathcona’s many services to the Institute, 
he was presented with his portrait m ous, pamted by 
Sir Oswald Birley These ceremonies coincided with 
the annual reception and dmner m honour of the 
founders of the Institute 


UNIVERSITY POPULATION OF 
GREAT BRITAIN 


N its fourth report for the session 1950, the Com- 
muttee of Public Accounts returns to a pomt made 
by the Committee m its third report for the session 
1948-49, referring to the possibility of some more 
effective means of securing adequate Parliamentary 
control over the large grant-m-aid to universities and 
colleges ın Great Britam, which has risen from 
£1,680,000 ın 1932-33 to £17,564,500 ın 1949-50 and 
£23,284,150 for 1950-51 While in that report the 
Select Committee accepted the Treasury view that 
the grants need not be specifically authorized by 
statute and that ıt was not possible to present the 
estimates for the vote and the account ın comparable 
form, ıt asked that the Treasury should consider 
whether, without impairmg the mdependence of the 
universities, any further means could be adopted for 
informing Parliament how the grant-m-aid proposed 
in the estimate 1s to be spent 
In a mmute of February 27, 1950, the Treasury 
referred to the publication of periodical reports by 
the University Grants Committee on university 
development, and of returns from the universities of 
financial and other statistics, and said that it was 
not clear what further steps could be taken to enable 
Parhament to judge of the wisdom with which the 
grants are used Some support for this attitude 1s 
forthcommg from the publication of the “Returns 
from Universities and University Colleges in receipt 
of Treasury Grant, Academic Year 1948-49”, recently 
issued* When placed in comparison with the returns 
for the previous year, save in respect of Oxford and 
Cambridge, for which college mcomes are excluded, 
the figures seem to supply reasonably adequate 
information. If this were supplemented, either in the 
returns or m reports from the University Grants 
Committee, by some more information about results 
obtamed from certain of the larger non-recurrent ear- 
marked grants for new developments, the substance of 
the Select Commutitee’s criticism would seem to be met 
In justification of the Select Commuttee’s observa- 
tions, 16 must be recognized that, leaving out of 
account college mcome, even at Cambridge 46 per 
cent and at Oxford 51 per cent of the total mcome 
of the university came from Parhamentary grants 
The Treasury, however, has undertaken, when the 
present quinquennium for which the grants have been 
allocated ends ın July 1952 and before future arrange- 
ments are settled, to make a very close review in 
* University Grants Committee. Returns from Universities and 
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conjunction with the University Grants Committee 
of what has been achieved, and to examine in detail 
the question of possible extravagance What must 
be avoided, however, 1s the sort of financial account- 
abihty which will endanger the ongmelhty and 
creative thought that the universities must safeguard 
at all costs and which would be a costly forfeit for 
saving a millon or two of the taxpayers’ money. 
The income of the universities of Great Britain for 
the academic year 1948-49 amounted to £18,156,578, 
of which 6 7 per cent was represented by endowments, 
1 9 per cent by donations and subscriptions, 5 per 
cent by grants from local authorities, 59 2 per cent 
by Parliamentary grants, and 20 6 per cent by fees 
The total mcome for Enghsh universities was 
£14,588,360, of which £5,337,745 was for London, 
£1,664,926 for Cambridge, £1,332,674 for Oxford and 
£6,253,015 for provincial universities and colleges 
The total income for Wales was £871,441 and for 
Scotland £2,696,777 Compared with the previous 
year, total mcome rose by £1,880,292, chiefly by 
increases of £1,338,923 ın Parhamentary grants and 
£262,230 in fees, which now represent 59 2 per cent 


-and 20 6 per cent, respectively, of the total mcome 
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Income from endowments mereased by £18.166 

Of the total expenditure of £18,022,094, the sum 
of £323,305 represented allocations to reserve, and 
the remainder was distributed as follows admı- 
stration, 9 2 per cent, departmental maintenance, 
66 3 per cent, maimtenance of premises, 11 7 per 
cent, capital expenditure met from mcome, 2 2 per 
cent, other mamtenance expenditure, 10 6 per cent, 
the largest item under the last head being again the 
cost of the ordinary university exammations, Library 
expenditure totalled £533,086 for England, £23,351 
for Wales and £76,818 for Scotland, approximately 
3 6 per cent of the total expenditure, an increase of 
£82,379 on the previous year No university deviated 
appreciably from this percentage , although in some 
of the London mstitutions the percentage reached 
more than 30, the average for all London institutions 
was 3 4. Figures for the three technical mstitutions 
shown were much lower, although that of 0 6 per 
cent for the Imperial College of Science and Techno- 
logy appears to be attributed to ready access to the 
Science Library at the Science Museum Of the total 
expenditure on libraries, £340,298 13 on account of 
salaries and wages, £162,091 on account of books and 
£64,774 for periodicals Only seven unrversities, 
Oxford (£28,328), Cambridge (£10,425), Birmingham 
(£7,648), London (£6,674), Edinburgh (£6,524), Man- 
chester (£6,257) and Leeds (£6,139) spent more than 
£5,000 on the purchase of books 

The full-time teaching staff mcreased from 6,536 
to 7,390, and although the number of full-time 
students mereased by 5,103 to 83,690, there ıs thus 
a welcome increase ın the ratio of staff to students 
The merease in staff was made up of 85 professors, 
563 lecturers, and 17 assistant lecturers and demon- 
strators, with a decrease of 7 ın the number of readers, 
assistant professors and mdependent lecturers Of 
the students, while there were 5,237 more men, there 
were 54 fewer women , although there was an merease 
of 204 women m Scotland These were distributed as 
follows arts, 44 4 per cent, pure science, 19 2 per 
cent, medicine, 16°8 per cent, technology, 13 per 
cent, agriculture, 3 5 per cent, dentistry, 3 1 per 
cent. Of these 83,690 full-time students, 6,452 were 
engaged m research and other advanced work, 68,307 
were reading for a first degree and 8,931 for a diploma , 
61,554 were in England, 5,149 ın Wales and 16,987 
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m Scotland, the Enghsh total comprismg 15,082 at 
Oxford and Cambridge, 16,884 at London and 29,588 
at provincial universities and colleges Only at the 
University of Oxford was there a slight decrease in 
the number of full-time students The proportion 
of full-time students residmg in colleges and hostels 
was 22 7 per cent (18 9 per cent for men, 35 6 per 
cent for women), while 38 2 per cent were in lodgings 
and 39 l percent at home Of overseas students from 
within the British Commonwealth, 3,835 were full- 
time and 1,492 part-time, a further 2,589 full-tume 
and 1,162 part-tume students came from foreign 
countries Cambridge agai took 669 and Oxford 
693 of these full-tume students, Edmburgh 498, the 
London School of Economies 413 and University 
College, London, 375 A total of 24,826 full-time 
students was admitted for the first tıme durimg the 
year, an mcrease of 1,319 on 1947-48 There was 
little change ın the general outlines of the distribution 
during the year , but there were 2,006 more men and 
76 fewer women ın arts, 575 more men and 159 more 
women m medicine and dentistry, 1,609 more men 
but 54 fewer women ın pure science, 763 more men and 
25 fewer women ın technology and 284 more men but 
58 fewer women in agriculture Of the full-time 
students, 73 7 per cent were receiving assistance from 
Government departments, local authorities, univer- 
sities or other bodies durmg the year, the percentage 
for England as a whole bemg 76, for Wales 81 8 and 
for Scotland 629 For the provimeial universities, 
the figure (78 8) was shghtly less than for erther 
Cambridge (79 8) or Oxford (81 7), but higher than 
m the University of London (66 7) 

Of the 18,180 part-time students, 4,335 were 
engaged ın research or other advanced work, 2,171 
were reading for a first degree and 2,826 for a diploma. 
Of such students engaged ın advanced work 45 8 per 
cent were in medicine (mcluding dentistry), 30 7 per 
cent ın pure science and mathematics, 12 6 per cent 
in technology and 0 7 per cent m agriculture, a dis- 
tribution contrastmg markedly with that for full- 
tame advanced students of 37 6 per cent in pure science 
and mathematics, 9 1 per cent m medicime (including 
dentistry), and 3 1 per cent ın agriculture, although 
the figure for technology (13 3 per cent) ıs sımılarş 


SCIENTIFIC CO-ORDINATION IN 
THE SOUTH PACIFIC 


HE welfare of the island peoples ın the South 
"T dente has become the objective of a srx-nation 
co-ordinated undertaking known as the South Pacific 
Commission Recognizing the mutual nature of many 
of the problems m the areas they administer, Aus- 
trala, France, the Netherlands, New Zealand, the 
United Kingdom and the United States have jomed 
m organizmg the Commission to “ encourage and 
strengthen international co-operation m promoting the 
economic and social welfare and advancement of the 
peoples of the non-self-governing territories of the 
South “Paecrfic region .? (Scvence, 3, May 26, 
1950) 

A research council has been established as an 
integral part of the Commission. Four specialists 
have been engaged to devote their full tıme to the 


x undertakmg, and other specialists will be retained to 


umplement specific needs 
Projects to further the aims of the Commission are 
proposed after research by the council experts They 
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not only investigate the requirements of the area but 
also call on administrators and others who know the 
needs ın the various territories to make recom- 
mendations, one of these suggestions led to the 
Seventh Pacific Science Congress which was held in 
New Zealand early ın 1949 Council members are 
also guided by recommendations outlined by the 
commissioners representing member Governments 
Proposals made for projects are submitted for final 
approval to the commissioners, who assemble for 
sessions twice a year The four full-tume members of 
the research council are assisted by a body of 
associate members, the full council meets annually 
to consider problems and needs of the South Pacific 
and to pass on projects to be submutted to the 
commissioners 

At the May 1949 session of the commussioners 
twenty-eight research projects ın health, economic 
and social matters submitted by the research council 
were approved for action Some of the projects are 
of an immediate nature, others will be developed 
on @ long-term basis 

Financial support for the Commussion comes from 
the member Governments, contributions to the 
annual budget bemg made as follows Australia, 
30 per cent, France, 124 per cent, the Netherlands, 
15 per cent, New Zealand, 15 per cent, the United 
Kingdom, 15 per cent, the United States, 124 per 
cent The budget for 1950 was slightly m excess of 
£144,000 sterling 

Technical assistance to the various territories in 1ts 
area 15 of vital concern to the Commission Although 
the organization 1s entirely separate from the United 
Nations, lawson 1s mamtamed with that body and 
such of its affihated and subsidiary bodies as will 
have common concern in the South Pacific This 1s 
particularly true in regard to the World Health 
Organization, the Food and Agriculture Organization, 
and the Indo-Paexfie Fisheries Council The South 
Pacific Commission is modelled on its successful 
prototype ın the western hemisphere, the Caribbean 
Commission, several of the same member Govern- 
ments being concerned. 


ONTARIO RESEARCH 
FOUNDATION 
ANNUAL REPORT FOR 1949 


HE annual report for 1949 of the director of 

research of the Ontario Research Foundation* 
characterizes the year as one of transition to con- 
ditions which from an economic point of view are 
regarded as more normal ‘The fellowship work of 
the Foundation continued at a high level, though 
sometimes the absence of men and women with 
specialized postgraduate experience prevented the 
establishment of a new fellowship The short-term 
work in the laboratories contmued to grow, largely 
due to the work of the Department of Industrial 
Research Services, which was utilized by 1,910 
different companies on 2,853 occasions, laboratory 
work bemg involved in about half of these This 
assistance to the smaller mdustrialists 1s paid for by 
them on a reasonable basis of cost. A lst of papers 
published durmg 1949 is appended, together with 
the balance sheet and statement of mcome and 
expenditure. 


*Ontano Research Foundation Annual Report for 1949, 


Pp 24 
{Toronto : Ontario Research Foundation 1950 ) 
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In the Department of Biochemistry progress is 
reported ın the mvestigation of the chemistry of 
flavone reversion ın linseed and other vegetable oils, 
of the effect of oxidation on the infra-red spectra of 
hydrogenated and unhydrogenated oils, and the 
formation of trans isomers of fatty acids during the 
polymerization of lmseed 011 An X-ray method for 
the non-destructive testing of footwear used by the 
Armed Services has been devised, mvolving the use 
of treated thread which ıs clearly visible m a fluor- 
escent screen, the thread being also made resistant 
to moulds by the treatment A new laboratory was 
orgamzed to study problems associated with the 
making of tomato products 

Considerable attention has been given to the 
organization of the laboratories m the Department 
of Chemistry which are responsible for short-term 
work Investigations of the repair of methyl meth- 
acrylate dentures under the dental materials research 
fellowship have been concluded and the results 
published, while work on the use of methyl meth- 
acrylate for direct mtra-oral filings has been con- 
cerned mamly with methods for providing the 
localized heatmg necessary for polymerization im situ, 
Detailed reports have been made on the essential oils 
from the foliage of black spruce and hemlock trees, 
and considerable progress has been made m the study 
of the chemistry of white birch 

The Department of Engmeermg and Metallurgy 
has mamtaimed basic research fellowship projects and 
short-term mvestigations ai a high level, but has 
been obliged to reduce to a mmimum purely routime 
service such as specialized heat treatment The latest 
type of Bausch and Lomb metalloscope has been 
added to the equipment for metallography, and the 
Department has been asked to mvestigate possible 
methods of reduemg coke consumption m Canadian 
blast furnaces by the use of electric smelting equip- 
ment. An investigation mitiated into the non- 
destructive testing of metals has led to the discovery 
that failure can be predicted long before 1t occurs by 
tracmg the changes ın the magnetic properties of 
steel parts 

In the Department of Parasitology the work on the 
protozoan blood parasites of birds has been almost 
entirely confined to the species occurrmg m wild 
ducks The work on Ascaris lumbricoides has been 
directed towards isolating a substance which will 
protect agaist infection Preliminary mvestigations 
have been made of the conditions responsible for 
‘swimmers’ itch’ or cercarid dermatitis which has a 
wide but wregular distribution The Department of 
Physiography has been concerned chiefly with details 
associated with the publication of the physiograph- 
ical map of southern Ontario and the accompanying 
monograph 

In the field of textiles, the fellowship sponsored by 
Courtaulds (Canada), Ltd , has completed a thorough 
study of statistical methods for determmming the sizes 
of women’s garments and has mvestigated the density, 
swelling and regain of viscose rayon yarns The York 
Knitting Mills fellowship has been concerned chiefly 
with designing and assembling the equipment for a 
fundamental study of prime:ples mvolved in the 
commercial production of worsted yarn, and the 
Canadian Industries, Ltd , nylon fellowship has been 
devoted to a study of those properties of the nylon 
fibre which determme the commercial properties of 
the finished fabric Some independent work has been 
commenced on the elastic properties of textile fibres, 
for which purpose nylon 1s bemg mvestigated first. 


a 
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Origin of the Moon 


THE resonance theory of the origin of the moon 
was reduced to a state of low probability by work 
of Jeffreys! m 1930 The calculations of Jeffreys 
were based on the assumption of a velocity of slip 
between the central core and mantle of the pmmuitive 
earth - moon body, and implied that energy would 
be dissipated at the core boundary several hundred 
times faster than could be allowed if the needed 
amplitudes were to be developed through resonance 

Recent work?%, however, suggests that certam 
aspects of the resonance theory may well be re- 
examined m the light of the hypothesis that the dıs- 
continuity ın density between the earth’s mantle 
and central core ıs caused primarily by pressure 
rather than by change of material from ultrabasic 
In these cireumstances, there 
would not be a slip-velocity over the boundary m 
There would, of 
course, still be dissipation of energy at the boundary 
as the density changed suddenly m the process of 
adaptation to the strained configuration arising dur- 
ing resonance, and it 13 practically certain that this 
dissipation would still be sufficient to stop the birth 
of a moon by the direct resonance process But a new 
calculation of the amount 1s desirable 

The recent work mentioned has, however, further 
mmplications Ramsey? has shown that if the existence 
of a core m a planet 1s due primarily to pressure 
mstead of chemical change, then a planet with a 
relatively small core would be gravitationally un- 
stable Ramsey‘ considers that not only 1s the density 
change at the outer boundary of the earths core a 
transition caused by pressure, but also that the 
phenomenon 1s repeated at the boundary of the inner 
core ‘Other work® favours (shghtly) the contrary 
hypothesis that the mner core, though not the rest 
of the central core, ıs chemically distinct from the 
mantle One possible way of reconciling the two 
views 18 to suppose that a second transition, mstead 
of being responsible for the earth’s present inner core, 
would have been associated with a further dis- 
continuity surface once present ın the earth, but 
since removed This provides the basis for a new 
theory of the moon’s origin 

The theory I wish to propose ıs that, mside the 
central core of a primitive earth— moon body, there 
was an additional high-density region, no longer 
present in the earth, caused by pressure, and im such 
proportion that the body was near a state of mstab- 
iuhty Resonance would now be called upon to fill 
the role of partial rather than full responsibilty for 
the disruption which led to the buth of the moon 
The idea would be that resonance would, so tu speak, 
first act as a trigger effect to tahe the primitive body 
through a potential barrier and so lead to instahility 


< The gravitational energy thereby made accessible 


might then possibly be sufficient to result in the 
ejection of the moon, but even if ıt were not sufi- 
cient, resonance would still be available im econ- 
junction with the changes of gravitational energy to 
supply additional energy for the purpose 

It may be remarked that, suitably modified, the 
theory can be made independent of differences between 
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views of the nature of the present earth’s mner core 
For example, 1f the mner core proves to be actually 
due to a second transition caused by pressure, then 
the theory might envisage a third such transrtion 
inside the primitive body In fact, ıt 13 possible, until 
quantitative checks have been made, to suggest 
several minor variations of the theory 

Ramsey (ın a paper m course of publication, kindly 
sent to me) has given some attention to the question 
of the origin of meteortes and the asteroids, and 
estimates that, for the case of a planet with a single 
homogeneous small core, the energy that could be 
released through instability would correspond to the 
ejection of a quantity of matter somewhat more than 
0 001 of the mass of the earth The new theory 
here proposed for the origin of the moon will be 
quantitatively satisfactory if this factor 0 001 can 
be raised to the order of 0 01 

Several auxihary investigations are necessary to 
test how far the factor can be raised These mclude 
(1) the extension of Ramsey’s calculations to the more 
compheated type of central core envisaged in the 
theory here presented, (u) mvestigations of mn- 
stabilities m relation to the distorted configurations 
that would be brought about through resonance, 
(iu) estimates of rates of energy dissipation due to 
all causes 

Some parts of the needed investigations depend 
on data on the earth’s mtenior which are not as yet 
available, and in other parts there are mathematical 
difficulties Thus ıt may be some time before this 
new theory can be put on a precise quantitative 
footing But, in the meantime, ıt seems that some 
of the implications of the resonance theory of the 
origi of the moon in geology and geophysics should 
receive more attention than has been the case over 
the past twenty years 

K E Burren 

Department of Mathematics, 
University of Sydney. Oct. 10. 
1 Jeffreys, H , Mon Not Roy Ast. Soc, 1, 169 (1930) 
2 Ramsey, W H, Mon Not Roy Ast. Soc, 108, 406 (1948) 
3 Bullen, K E, Mon Not Roy Ast Soc, 109, 457 (1949) 
“Ramsey, W H, Mon Not Roy Ast Soc, Geophys Supp, 5, 409 

(1949) , wbd , B, 42 (1950) 
‘Bullen, K E, Mon Not Roy Ast Soc, 108, 688 (1949), hd, 
Geophys Supp , 8, 50 (1950) 


An Analogue Multiplier 


In practically all analogue computer work there 
seems to arise the problem of multiplying two time- 
varying voltages There are quite a number of 
methods of performing this multipheation and some 
of them fulfil the requirements of general analogue 
machines (1) preservation of sign, (2) frequency 
response at least as good es other components in the 
machine, (3) voltage-levels high and output ım- 
pedance low, (4) error having a maximum of 0 1- 
1 0 per cent 

The problem of multiplier design 1s somewhat more 
difficult if to the above requirements are added the 
followmg ones few, if any, unusual techniques, 
eritical voltages or high-pzecision or rare equipment 
required , small consumption of power, and the unit 
to be small and mexpensive enough so that several 
may be used 

There are several identities that facilitate electronic 
multipheation The one used herein ıs 

a . Ey = @— 
Y= 4 : 
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K, (A- As) 


2 
A Curve K, (A-Aa) 


K, (A-A) 


K.A 


Fig 1 


which retains 1ts sign in spite of the squaring process 
Also ıt converts a function of two variables into a 
pair of functions of one variable voltage each The 
three additions (subtractions) are easily performed, 
as 18 the division by 4, but the square law devices 
require more consideration ‘Fortunately there exists 
a technique for squarmg a voltage that does not de- 
pend upon the square-law characteristic of a vacuum 
tube and the hke, and which can, with additional 
equipment, be made as accurate as one wishes This 
is the method of straight lne curve approximation 
with chppmg diodes, which works particularly well 
with monotonie curves Fig 1 shows the lines used 
to approximate to the square-law curve The voltage 
A 1s either one of the terms ın the identity given 
earber For different ranges of the voltage A, the 
approximating curve 18+ 


O AA, output voltage KA 

A, A Aa ” ” BoA + K,(A—A,) 

Az AAs ” ” Kd + K,(A—A,) + 
K.(A—A,), ete 


As shown in Fig 2, the portions of A, that 1s, K,A, 
KA, ete , are taken from a voltage divider network 
These are fed to a diode clipping cireurt, the clipping 
voltages being K,A;, K,A,, ete The output of the 
clipping circuit will be 


the clipping voltage, KnAn, if KnA = KyAn, 
or the diode input voltage, KA, if KnA = KnAn, 


which 1s one term of the ‘expansion’ given above 
provided KynAn 1s subtracted Fortunately, for a 
square-law curve all of the K,’s are equal and the 
An’s are at equal intervals Usmg this technique, 
it 18 possible to approximate to the square-law curve 


A 


ae 


Fig 2 
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from zero to 100 volts with only eleven crystal diodes 
with a maximum error of 0 1 volt To cover negative 
values of the argument, another set of eleven 1s 
required he 
It might at first seem that the 0 l-volt error 
would be a large percentage error when operating in 
the region near zero However, two square terms 
are being subtracted and the error ın the final pro- 
duct 1s, with the exception of a very small range of 
values, considerably less than one per cent Such a 
multipher has been built and has operated very 
satisfactorily Aside from the diodes and resistors 
used m the approximating circuit, the multipher 
contains four adding amplifiers, the whole unit being 
mounted on a chassis 11 ın X 14m It seems to 
fulfil all the requirements given ın the first paragraph 
Its response time 1s hmited mamly by the amplifiers 
and may be made better than the computer itself 
Even though components were not particularly 
selected, the maximum error was better than ex- 
pected and well below one per cent 
Byron O MARSHALL, JUN. 
Ai Force Cambridge Research Laboratory, 
230 Albany Street, 
Cambridge, Massachusetts 
July 22, 


Temperature Stresses in Irregular Solids 


HITHERTO it has not been possible to express 
temperature stresses ın a form capable of numerical 
solution, ın an axially symmetrical body of regular 
shape ın which temperature variations occur m both 
the radial and axial directions Such conditions are 
present in sold rotors of turbmes, a problem which 
has been the subject of study here and elsewhere 
The three pomts of difficulty were (1) regular 
boundaries, (2) temperature gradients m two direc- 
tions at right angles, and (3) transient state of tem- 
perature distribution. Stress functions surtable for 
use with the relaxation technique could not be found 
where those conditions held 

The difficulties have now been overcome, and a 
convergent numerical solution can be obtamed by 
using stress functions X and YF, where 


ax r ð 
rX =0, = =i — = 
and aa PY + ice (EET) 
throughout any axially symmetrical system, J? bemg 
the operator, (2, ma ee & 
r? ror z 
: that caso the boundary conditions are. ¥ = 0, 
an 





Ga _ Lex Lav EkT cos (ro) — 
r3 r ôr r or I-c 
1 oy 
= oe sin (rv) = 0, 
the temperature stresses bemg as follow 
Shear stress = — 1 oF Amal stress = 1 us 
r 0% r Or 
Y + (l-o)X 12 ELT 
Radial t P pna A aS AN ap ae a a ete 
aie r? o +X) l—c 
Hoop stress = — F + (ln-o)X _ o OX ERT 
rè r dr  l—oc 


(In the above expressions r and z are radial and 
axial directions respectively, onis Powson’s ratio, 
v is the direction at mght angles to the boundary, 


we 


` 


kd 
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E is Young’s Modulus, k the coefficient of lhnear 
expansion, and T temperature ) 

These boundary conditions are quite satisfactory 
for use with the relaxation technique even if the 
boundaries are very regular, and a convergent 
numerical solution 1s now nearmg completion The 
thermal stresses can thus be found for any known 
axially symmetrical state of temperature distribution, 
varying radially and amally, whether ıt be transient 
or steady 

R D Hoyre 
Mechanical Engmeermg Department, 
Imperial College of Science and Technology, 
London, SW 7 
Sept 15. 


‘Sudden Commencements’ in Geomagnetic 
Field Variations 


A stupy of the phenomenon of ‘sudden commence- 
ments’ m geomagnetic field variations has been 
made by Newton! and also recently by Ferraro and 
Parkinson’, but the observations analysed are ım- 
sufficient to ascribe definite cause and characteristics 
to this phenomenon The records of Ahbag Observa- 
tory (p = 18 6, à ==72 9) over the period 1905-44 
have been analysed to provide further data The 
first type of sc, characterized by a rise in H and a 
fall ın V, 1s very promiment ın the Alibag records 
and can be picked up without any difficulty The 
second type described by Ferraro and Parkinson, 
where the increase in H 1s preceded by a small move- 
ment ın the opposite direction, 1s absent from the 
Albag records The third type, called the ‘mverted 
s c’s’, does occur at Alibag, but ther frequency 18 
small It is qute possible that they are not really 
sc’s but form part of normal fluctuations Alto- 
gether, about 800 sc’s were recorded during the 
period under review, of which only 28 can be 
classified as ‘inverted s c’s’, In order to fit the curve 
suggested by Ferraro and Parkinson, the number of 
sc’s of the second type at Ahbag (geomagnetic 
longitude 143 6°) durmg the period under discussion 
should have been about 200 mstead of the actual 
figure, 0 Thus difference 1s certamly beyond all hmits 
of statistical error and must be a real one It shows 
that the suggestion made that the second type of 
s c ’s depends upon geomagnetic longitudes is not true, 
at least ın the equatorial regions 

The accompanymg graph shows the nature of the 
diurnal vanation of the medence of s c’s at Alibag, 
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for all s c.’s (curve A) and for those only which are 
followed by large or moderate disturbances (curve B) 
They show that there ıs a mmımum between 4h 
and 7h local mean time and agam at about 17h 
LMT, but a maximum between 9h and 13h 1s more 
prominent It ıs mterestmg to note that whereas 
the mimima are more pronounced at Greenwich, the 
maximum ıs more pronounced at Alibag, and at 
stations of mtermediate Jaitudes neither of them 1s 
pronounced and the frequency curve exhibits no 
special feature It may be pomted out here that 
some of the s o’s recorded at one observatory have 
not been recorded at another observatory I have 
given in Table 1 a hst of s c °g which were recorded 
very promimently at Ahbag but were not recorded 
at Abinger, and ın Table 2 a hst of sc.’s recorded 
at Abinger but not at Ahbag They show that, 
although the sc’s are passibly a world-wide phe- 
nomenon, the data analysed at different observatories 
are not uniform and are mfluenced by local effects 


Table 1 SUDDEN COMMENOEMENTE AT ALIBAG BUT NOT AT ABINGER 











Time | AZ for | ume | AR for 
Date UT main Date UT main 
h m ımpulse | m | impulse 
| 69) (7) 
1939 1 1941 
April 23 5 47 84 ' June 9| 9 14 31 
| 1940 ' Sept 18 4 l4 24 
| March 23 6 18 40 Dec 1 00 35 | 
1941 1942 
March 1 5 22 70 March 5| 15 22 35 
March 30 | 16 38 44 
| 
Table 2 


SUDDEN COMMENCEMENTS AT ABINGER NOT RECORDED AT 
ALTBAG 


T Tu Time 
Date vr Date UT Date vT 
h m ih m m 
193 1941 1944 
April 19 7 38 | July 22 22 56 | May 16/ 12 46 
194 1943 Dec 16 0 28 
Aprì 1 | 16 8 | Feb 16, 20 56 
Aug 26 2 56 | Aug 28 12 56 








The above lists are only a few of the types they 
represent and have been given so that other observa- 
tory records may be examined for these cases to find 
out, if possible, the nature of the geographical 
distribution of the s c ’s which 1s essential in locating 
the origm of this interestang type of geomagnetic 
fluctuation 

S K. CHAKRABARTY 
Geophysical Laboratory, 
Bengal Engmeermg College, 
Howrah. Sept 2 


1 Seton m W, Mon Not Roy Ast Soc, Geophys Supp, 5, 159 
1 
2 Ferraro, V C A,and Parkinson, W C , Nature, 165, 243 (1950) 


Mechanisms of Excitation of the C°1L, 
State of Molecular Nitrogen 


Ir has been suggested ın a previous communication? 
that the mechanism involved ın exciting the triplet- 
levels of molecular nitrogen by electron collision m 
gaseous electrical discharge, or controlled electron 
sources, 1s not, as has been previously assumed, a 
direct excitation from the lowest vibrational level 
of the triplet state concerned, but rather an indirect 
process m which the levels of an upper singlet state 
(ether alp, or one of a group of states between 
12 and 15 volts above X!Z,+ called ‘b’ ın ref 1) are 
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first excited Then a second process, presumably a 
collision of the second kind between the molecule in 
the excited singlet state and a slow electron, results 
in @ transition to the vibrational level of the 
triplet state concerned 

The particular case of excitation of vibrational 
levels of the C"Il, state followed by the subsequent 
emission of the second positive band system 
(C5{l, -> BIg), has been analysed from a kinetic 
pomt of view upon the assumption of (1) a direct 
excitation process (X12,+ — C®[],) and (u) an m- 
direct excitation process X12,+ + b > Oly Com- 
parison of the resulting final equations, of which 
more complete details will be published shortly, with 
experimental results, indicates which of the excita- 
tion mechanisms 1s the more probable It ıs this 
comparison which 1s here presented 

After considerable simplification, the result of the 
kinetic analysis of both mechanisms is an equation 
of the form - 


log (72 = const. — P 


where Igg 1s the integrated intensity of a particular 
band of the second positive system excited in a region 
of a discharge plasma where the electron concentration 


18 Ne and electron temperature is T « = ae 





for the direct mechanism and = for the mdurect 


mechanism, where Exc ıs the energy separation 
between X1Z,t and C°Ql,—about 11 volts—and Exp 1s 
the energy separation between X12,+ and ‘b’—about 
14 volts, e and k have their usual significance 

Experiments have been performed, using a simple 
DO glow discharge in nitrogen as a source of radia- 
tion, in which ne and T can be measured electrically 
The discharge plasma when focused upon a spectro- 
graph slit allows the second positive band system 
to be photographed and hence the mtegrated m- 
tensities J¢g can be measured. Preliminary results 
for four of the bands of the second positive system 
are given in the accompanying table 








It 1s evident that although no great accuracy at 
the moment is claimed for the results, they indicate 
that the energy Æ involved in excitation of the C°T],, 
state 1s of the order of the separation between the 
levels ‘b’ and X)Z,+ rather thah between the level 
OT, and X12,+. This suggests, therefore, that the 
induect mechanism of excitation of the tmplet levels 
1s more probable than the direct mechanism, at least 
in so far as glow discharges are concerned Work 1s 
continuing on these and other aspects of the method, 
to merease the accuracy and to obtam data upon 
other bands 

I wish to thank the National Research Council of 
Canada for interest in, and support of, this and an 
alhed project 

R W NicHois 
Department of Physics, 
Unrversity of Western Ontario, 
London, Ontario 
July 20 
1 Nichols, R W , Nature, 162, 231 (1948), 
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Two-Body Nuclear Interaction, consistent, 
within the Limits of a Single Configuration, 
with the Spin and Magnetic Moment of the 
Ground-States of Lithium-6, Boron-10 z 
and Lithium-7 


TuE matrix elements of a nuclear mteraction of 
the followmg kind 


Vaz = (Vere + ViSia + Vs pa) (7), 


with 
Oy. = (T1. Ta) {1/10 + 7/30 (6, o,)}, (ref 1) 
Srs Iir oa dr n) — (© aa), 
Mis = { (6, +62) -[r p)} 
=- > > ~ -> — e`ria » 
T = fi — Tr P = Pi — Pa r= lta r Or) = Gig? A 


a = 1 35 x 10” cem, 


have been evaluated for the levels arısıng from the 
nuclear s*p*(*Li), s4p3(7Li1) configurations and for the 
levels of maximum orbital symmetry (partition 
numbers [42]) of the s*p*(#°B) configuration, usmg 
oscillator wave functions Using the measured mag- 
netic moment of lithium-6 to determine the S—D 
admixture in its ground-state (neglecting, however, 
the contribution? of M , to this moment), a relation- 
ship between Ve, Vi. Vs, is deduced for the consistency 
withsspin 1 for the ground-state of lithium-6 It is 
found then that there still remains a range of possible 
values of V., Ve Vs consistent with the spins for the 
ground-states of both lithrum-7 and boron-10 (3/2 
and 3 respectively) 

Taking V: = 1 87 Ve, Vs = —0 34 Vo, Ve positive 
(values within this small range), one obtains, also, 
agreement with the magnetic moments of boron-10 
and hthium-7, agam neglecting the contribution to 
these moments due to M,a It1s to be noted that this 
interaction mvolves a tensor force of the opposite 
sign to that usually assumed, although it 1s not 
necessarily excluded by experiment? No agree- 
ment could be obtained with a tensor force of opposite 
sign, nor with a charged or charge symmetric spn- 
orbit interaction, although the tensor force may be 
charged or charge-symmetric The central force can 
also be modified considerably without affecting the 
result, for example, ıt could be neutral or charged. 
The measured positive quadrupole moment of lithium- 
7 could not be accounted for 

Since the calculations of Present and Feenberg* 
show that by conudering mter-configurational rmx- 
ing, a positive quadrupole moment of lithium-7 may 
be achieved with purely central forces, 1t 1s clearly 
necessary to extend the above calculations to include 
inter-configurationul mixing before definite conclu- 
sions are reached, although appreciable amounts of 
spin-orbit and tensor force interactions are indicated. 
It would also appear desirable to vestigate whether, 
with an appreciable spin-orbit interaction present, the 
deuteron and scatterig data are consistent with a 
tensor force of opposite sign 
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A detailed description of the method, which makes 
use of the fractional parentage coefficiont method 
developed by Racah’, will be pubhshed elsewhere. 

J P Exxiorr 


= H. A JAEN 
Department of Mathematics, 
University College, 
` Southampton. 
Sept 5 


* Rosenfeld, ‘‘Nuclear Forces”, 233 (Amsterdam, 1948), 
7 Blanchard, Avery and Sachs, Phys Rev , 78, 292 (1950) 
* Broyles and Hull, Phys Rev, 79, 247 (1950) 

“Present and Feenberg, Phys Rev , 78, 328 (1950) 


* Racah, Phys Rev , 61, 186 and 62, 438 (1942), 63, 367 (1943) and 
76, 1352 (1949) 


A Non-Parametric Method of Testing 
k Samples 


Pitman}, Wald and Wolfowitz?, Dixon’ and others 
have suggested non-parametric methods for testing 
the null-hypothesis of two samples Recently, I 
have used‘ similar methods for testing k samples The 

object of the present communication is to show that 

eS of Kendall’s® + for rank correlation can be used in 
testing the null-hypothesis of k samples from um- 
variate populations 


Suppose there are k samples of sizes ni, ng . Nk 


such that Enr =n Assume that all the observations 
are different Let Sp, Sn, Sn, be the values of S 


for the k samples Also let S» be the value of S 
for the k samples arranged ın a sequence (chat 18, 


the samples are put ın the order 1, 2, . k as 
presented for examimation), It can be shown that 
L 


1 


ra ger 
Un — E Un, 
I 


(where v stands for the expected variance of S) tends 
a to be distributed normally as n tends to infinity 

This finding can obviously be used for testing the 
null-hypothesis of k samples It can also be extended 
for examimming the data of randomized block and 
Latin square lay-outs 

Full details will be published ın the Journal of the 
Indian Socvety of Agricultural Statistics 

P V KRISHNA IYER 


Indian Council of Agricultural Research, 
New Delhi 
Aug 21. ‘ 


‘Pitman, E J G, J Roy Stat Soc, Supp 4, 119 (1937) 

1 Wald, A, and Wolfowitz, J, Ann Math Stat , 11, 147 (1940) 

3 Dixon, W J, Ann Math Stat , 11, 199 (1940) 

‘Krishna Iyer, P V,J Ind Soe Agree Stat, 1, 173 (1948) 

ë Kendall, M G, “The Advanced Theory of Statistics’, 1, 391 
(London Charles Griffin and Co, 1945) 


e Bursting Bacteria by Release of Gas 
Pressure 


Many investigations of , bacterial metabolism 
require that the contents of the cell be released 
This apparently sunple requirement has not yet been 
met mm a completely satisfactory way The present 
method differs in prmeiple from previous techniques 
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It consists of sudden release of applied gas pressure 
and is very sunple, rapid and mexpensive Under 
optumum conditions, bursting of well over 90 per 
cent of the cells ıs easily attamed, and the only sub- 
stance introduced 1s a gas which has been shown to 
be non-injurious to the bacteria 

In the present experiment, aviator’s oxygen- 
breathing bottles (surplus), 3,000 Ib /in.? test, 350 ml 
capacity (the small type for parachute jumps), were 
modified for use There ıs now available mn a variety 
of sizes a very sumiar mexpensive bomb constructed 
of stainless steel and rated at 1,800 Ib /in® (Hoke, 
Inc , Englewood, NJ) 

Before mtroducing the bactema, the tank 1s steril- 
ized by rmsing with water and then autoclaving In 
the present experiments tho bomb was kept in a 
bath at 37-38° The gas, for example, nitrous oxide, 
1s forced into the tank over the course of a half to 
one mmute (to minimize the effect of heating due 
to the compression of the gas) until the pressure ıs 
about 500 Ib /in.*. The apparatus is then shaken a few 
times and allowed to stand for about three minutes 
The pressure regulator 1s closed, the bomb inverted 
over a beaker or flask, shaken, and the culture ex- 
pelled as rapidly as posmble The excess gas 1s then 
bled out slowly to avoid unnecessary dissommation 
of bacterial spray This entire operation requires 
less than five mmutes If greater breakage 18 desired, 
the bomb may be evacuated and the culture put 
through more cycles of the same treatment. 

The efficiency of the procedure was tested by agar 
plate (viable) counts and by drect mucroscopie 
observation of unstaimed bacteria with the Petroff- 
Hauser counting chamber. 

Bacterial cells are so small that ıt 18 most difficult 
to secure substantial breakage by mechanical methods 
without such intensive localized friction that heating 
effects ensue with concomitant likelihood of enzyme 
denaturation In the present method, actual break- 
ing action comes, presumably, from the expansion of 
gas within the bacterial cell and hence involves cooling 
rather than heating, chilled cultures will, in fact, 
freeze on being expelled The gas introduced does 
not injure the bacteria so far as has been observed. 
Preliminary experiments indicate the retention of 
formic dehydrogenase enzymatic activity (I wish to 
thank Dr Arthur B Pardee for these determia- 
tions), but show destruction of bacteriophage 
Obviously the method would require adaptation for 
pathogenic organisms, since considerable spray 18 
produced ‘The present experrments were confined 
to Escherichia colt stram B grown with aeration m a 
synthetic (glycerol, ‘Casamino acids’) medium 

The gas used for this method of bursting should be 
as mert as possible With carbon dioxide the bursting 
was successful, but viable counts were always much 
lower than Petroff-Hauser direct counts, possibly 


Table 1 DIRECT MIOROSCOPIC AND VIABLE Count OF E coh BURST 
BY VARIOUS GASES 











% Burst 

Starting (Petroff~ % 

concentration | Hauser | Rendered 

Gas Pressure (cells/ml ) count) | non-vable 
Nitrogen 900 15 x 10° 75 72 
Nitrous oxide 500 10 x 10° 54 43 
500 20 x 10° 61 75 
500 92 x10 78 76 
500 22 x 10° 64 61 
Carbon dioxide 500 15 x 10° 56 99 
500 21x 10° 57 95 
500 25 x 108 48 96 
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because the acidity produced m the solution by this 
gas under 500 Ib/im? pressure may have killed 
a considerable percentage of the bacteria Using 
nitrous oxide and nitrogen, however, the plate count 
(viable count) parallels the microscopie count, that 
18, no intact cells are non-viable (Table 1) Moreover, 
ıt was found that when the culture 1s released slowly, 
the bacteria are recovered nearly intact by both 
viable and Petroff—Hauser counts Nitrous oxide 
was ineffectrve at 250 Ib pressure, but satisfactory 
at 500-800 Ib The same effect was observed with 
argon and nitrogen, which require pressures of 900 Ib 
or more for bursting (Table 2) It 1s thought that the 
relative mefficiency of these gases may be related to 
their low solubility. 
Table 2 BURSTING oF E coh WITH VARIOUS GASES 


The figures represent the range observed ın two or more experiments 
under the same conditions (20-m! sample in bomb 3 min ) 





Starting % Burst 
Gas Pressure concentration (Petroff-Hauser 
(cells/ml ) count) 
Argon 500 3 0-4 5 x 10° 0-7 
900 2 8-8 0 x 10? 30-46 
Nitrogen 500 28-8 3 x 10° 14-20 
900 1 1-1 5 x 10° 75 
Nitrous oxide 250 10-1 9 x 108 0-5 
500 1 0-2 2 X 108 54-78 
750 11x 108 53-56 
Carbon dioxide 500 1 5-2 5 x 105 48-56 


Considerable investigation of the range of con- 
ditions has shown that by far the most ımportant 
factor 1s the speed with which the culture 1s released 
The best results were obtamed when the culture was 
released as rapidly as was consistent with the recovery 
of the sample Expelhmg the culture through fine 
orifices (0 0135 mm and 0 004 ın diameter) gave no 
substantial breakage 

In a bomb of volume 350 ml it has been found 
that the efficiency drops markedly with sample vol- 
umes greater than 50 ml 

The experiments were done usually at a bactenal 
concentration of 108/ml For most purposes, ıb 18 
customary to raise bacteria to saturation—that 1s, 
a 24-hr culture When such resting phase cola 
were used, however, the breaking by gas release was 
m every case highly meffiaent For the present ıb 
seems that the bacteria should be harvested just 
before the end of logarithmic growth, that 1s, c. 10° 
under present conditions Results of several successive 
bursts indicate that with 108 bacteria/ml, greater 
than 90 per cent breakage can be secured m two 
bursts, and even higher percentages of breakage can 
be obtained by further bursting cycles Post-log- 
arithmie (24-hr ) cultures showed very poor initial 
bursting and the percentage was not improved 
appreciably by repeated cycles Cells concentrated 
by centrifugation are burst, but less efficiently than 
log-phase cultures 

Recoveries even of small samples (10-20 ml ) are 
surprisingly good considermg the nature of the pro- 
cess Despite the apparent amount of spray produced, 
usually only 3-4 ml were lost 

This work was carried out under a fellowshrp of 
the American Cancer Society recommended by the 
Committee on Growth of the National Research 
Council 

DEAN FRASER 
Virus Laboratory, 
University of Cal:fornia, 
Berkeley, California 
Sept 1 
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Significance of ‘Fungus Gardens’ in Termite 
` Nests 


THe significance of the ‘fungus gardens’ found m 
the nests of termites of the family Termtıdæ 1s uncer“ 
tain It has been supposed that the fungi are used 
as food, but Grassé! has shown that the conidia 
and the mycelrum cannot be of great food value 
for a big colony, although the presence of the remains 
of conidia in the alumentary canal proves that they 
are sometimes eaten by the workers The ‘fungus 
gardens’ may also take part in maintaming a suitable 
humidity?. In those species ın which the brood 1s 
found ın the ‘fungus gardens’, ıt has been thought 
that the ‘gardens’ form a suitable milieu for the 
delicate Jarve But as the brood may also be found 
(sometimes ın the same species) elsewhere ın the nest, 
this function has not been clearly demonstrated The 
following observations made durmg an expedition 
of the Swiss Tropical Institute to East Africa in 
1949 may throw new light on this problem 

Role of the fungi as food Although the conidia are 
undoubtedly eaten (see above), ıt appears that 
workers have never been observed in the act of con- 
suming them The shape of the typical spherical 
conidia (‘cauliflowers’) was formerly supposed to be? 
dependent upon the termite activity, but ıt 13 now 
clear that Termitomyces also produces the same 
conidia in artificial culture? Using a method recently 
described‘, ıt was possible to keep a colony of about 
two thousand individuals of Synacanthotermes zangi- 
barensis Sjostedt (kindly identified for me by Prof 
A E Emerson, of Chicago) under observation for a 
period of two months The artificial nest contamed 
several fragments of ‘fungus garden’ which were 
enlarged by the termites during the course of the 
observation These were covered with mycelium and 
conidia The termites never appeared to attack the 
mycelium The conidia also generally remained 
unmune from attack But on two occasions conidia 
were eaten After having been attacked by one 
worker, other workers which were passing near by, 
were suddenly attracted and began to gnaw at the’ 
conidium Sometimes four or five workers would, 
be thus occupied, and the conidi1um was then com“ 
pletely destroyed within twenty minutes Apart 
from these, no other conidia were attacked while the 
colony was under observation 

We may conclude that the conidia are immune 
for a long period, but that they are somotimes 
suddenly attacked and then eaten completely within 
& very short time, probably after having reached a 
certain degree of ripeness This may explain why 
the actual process of devouring the conidia has never 
been observed previously, and also why partly 
destroyed comdia are never found ın the ‘fungus 
gardens’ They are attacked so rarely that they can 
scarcely play a large part ın the nutrition of the 
termites, though they may possibly serve as a source 
of vitamins, as Grassé has supposed® 

Production of heat by ‘fungus gardens’ ‘Fungus 
gardens’ of Macrotermes bellecosus Smeathman, 
together with the brood and workers, were collected 
and placed in a 4-gallon can which was about threes 
quarters filled After about four hours, the tempera- 
ture in the contamer had risen to 35°C while the 
surrounding temperature was 26°C Early next 
morning the temperature was 40 5° C and room 
temperature 21° © This shows that there are 
probably fermentation processes gomg on ın the 
‘fungus gardens’ which Idad to the production of 
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heat The unnatural agglomeration of the ‘gardens’ 
in the can generated an exceedingly high temperature 
I then carried out some temperature measurements 
in a mound of the same species The following 
-measurements were made on October 11, 1949, mm 
Ifakara (Tanganyika Territory) m the shade 














, i 


| Site of temp measurement 9am | 4pm | 
= —— | waver 
| Aur temperature 27°C 31°C 
Surface of soil 27 82 
| Soll 4em deep 25 29 
is | eae 25 26 5 
p 20 s oe i 25 5 26 
Mound surface 27 31 5 
5 6 cm deep (wall) 27 29 
» l» 4 ” 28 28 
» 16 4, 4 ” 29 29 
» 20 ,, ‘fungus gardens’ 30 30 
» 28 ,, ” ” 30 5 30 








The relatzve humidity ın the wall was about 85 per 
cent, in the ‘fungus garden’ area 95 per cent. The 
temperature ın the interior of the nest where the 
‘fungus gardens’ lie scattered 1s always about 30° C. 
and remains very constant, at least m mounds stand- 
ug m the shade of trees In mounds exposed to the 
sun, the temperature ın this region may rise by 2-3° C 
ın the afternoon 

These observations imdicate that the ‘fungus 
gardens’ play a large part ın conditionmg the micro- 
chmate of the nest cavity of termite mounds, They 
not only maintaim a constantly high humidity, which 
may be brought about by the metabolism of the fung: , 
but they also produce heat and play thew part in 
maintaining a constant high temperature in the nest 
cavity We suppose that this heat production is 
brought about by the activity of bacteria which may 
also be present mm the “fungus gardens without fungy’”’ 
found by Grassé and Noirot in the nests of Sphero- 
termes spheerothorax Sjostedt® 

I wish to thank Prof R Geigy, director of the 
Swiss Tropical Institute, for making possible my 
participation ın the Swiss East Africa, expedition 

M LUSCHER 
+ Swiss Tropical Institute, 
Basel 
July 30 
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Occurrence of a Trypanosome in Triatoma 
rubrofasciatus in Calcutta 


THE occurrence of a trypanosome as a parasite 
m a tmatoma has hitherto escaped notice ın India 
In 1909 Donovan, however, reported the presence of 
withidia ın the mtestines of Triatoma rubrofascratus 
n Madras Triatoma rubrofasciatus, the common 
[ndian cone-nosed bug, ıs found almost exclusively 
n and near human habitations It is usually 
active at night, frequently feedmg on human blood. 

Of forty-five specimens collected from different 
rarts of Calcutta and exammed, thirty-six adult 
nsects and nymphs harboured in their guts a large 
yumber of trypanosomes ın various stages of develop- 
nent 
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For the purpose of observation each mmsect was 
treated in the followmmg manner The entire aliment- 
ary canal with the salivary glands was carefully 
dissected out Smears were taken from (a) teased 
salivary glands and the cwsophagus, (b) mid and 
upper part of the lower intestines , (c) lower mtestine 
containing the fecal matter, and (d) the hemocawle 
fluid 

All the smears were stained with combined Lesh- 
man and Giemsa stams and examimed It was found 
that (1) the hemoccele fluid and the salivary glands 
and œsophagus revealed no parasites, (u) the mid 
and lower sections of the intestine contaimed develop- 
mental forms of trypanosomes , (m) the faecal matter 
from the lower part of the mtestines and the rectum 
contained only crithidia and trypanosomes 

The accompanying illustration ıs from a camera 
lucida drawmg of the parasites 

As illustrated, the trypanosome 1s long and slender, 
often C-shaped, the posterior end tapering sharply 
to a pomt The width of the undulating membrane 
1s variable, bemg very narrow ın the young forms 
The nucleus is oval in shape, and ıt hes nearer the 
posterior end The parabasal body 1s somewhat 
elongated and the flagellum 1s rather small 














MEASUREMENTS 
1 
| Average Range | 
{| Length of the body 23 20-27 g l. 
Length of the flagellum Ia 10-124" | 
Total length 34y 30-39 u 
Width of the body at nucleus 5u 49-5 3u | 
Diameter of the nucleus 274 243384 
Distance of the nucleus from the pos- | 
terior end 10 2u 9-11 6u 
Distance between the nucleus and the : 
parabasal body 42u 3 3-5 32 
Width of the undulating membran 22u 21-2446 





Further work on the subject is m progress 
S M Guosz 
T. C Biswas 
Department of Medical Entomology, 
School of Tropical Medicme, 
Calcutta 
Sept 6 
3 Donovan, © , Trans Bombay Med Congress, 159 (1909) 
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Influence of Shoot Apex on Subjacent 
Shoots of Lupinus albus L. 


THE importance of the shoot apex ım the origin of 
tissues of the primary shoot 1s emphasized by numer- 
„ous recent developmental studies (see review by 
Philipson) The suggestion was made by Bower? 
that there 1s a “proleptic’’ sensitrveness of the tip to 
the meidence of similarity which would dete:mime a 
stelar structure suitable to the size ultimately to be 
attained Dixon’ thought that the already differ- 
entiated procambium might precipitate procambium 
from the undifferentiated meristem 
The idea of control of the morphogenetic activity 
of the shoot apex by the subjacent, mature tissues 
was further utilized ın studies of Linum by Esau‘, of 
Sequora by Sterling’, of Ginkgo by Gunckel and 
Wetmore’, where the procambium was described as 
differentiating acropetally mto the shoot apex into 
@ position that would later have been the site of a 
~ foliar prrmordium Ball” described a different rela- 
tionship in Lupinus albus a suspended strand of 
procambium that was produced ın conjunction with 
the foliar prymordium Snow and Snow®!° demon- 
strated that ıt was possible to change the positions 
of future foliar primordia on the apex of this plant 
and of Epilobium hirsutum by longivudmal splits 
The leaves produced after these operations appeared 
(from the illustrations given) to have normal vascular 
systems, 1t can be suggested that the shoot apices 
produced procambium in the positions appropriate 
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Fig 1. 
Fig 2 


grow, they would have developed into a two-shoot system on top of the original shoot. 
Transection of uppermost part of shast present before the operation 


Fig 3 
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Longisectional diagram of the shoot apex showing the central sector that was removed in the operations 
Longisectional diagram of the two regenerated apices 18 days after the operation If these apices had been allowed to 
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to the new locations of the folhar primordia It would 
seem, therefore, that ın these plants the leaf de- 
termines the position of the procambrum, and not 
vice versa Snow and Snow"! later demonstrated that 
undercutting the presumptive area of the second 
future leaf on the shoot apex of L albus caused an 
mterruption ın the central strand of that leaf, but 
did not prevent the approximately normal develop- 
ment of the leaf They concluded that leaf traces and 
the tissues from which leaf traces will be formed 
play no appreciable part m determining the positions 
of the leaves The development and maturation of 
the subjacent shoots after the operations were not 
deseribed by Snow and Snow 

This matter has particularly interested me, and 
suitable material for such studies was obtaimed after 
removing the central initials of the shoot apex of 
L albus (Fig 1) The lateral remains of the shoot 
apex frequently regenerated two normal apices—one 
on each side of the operation (Fig 2) These new shoot 
apices then grew and left behind tissues that differ- 
entiated into two approximately normal shoots The 
vascular systems of these new shoots appeared, ın 
serial transections, to have been deposited on top 
of the previously existing procambial system. By 
following the ulustrations, Figs 3-24 (serial trans- 
verse sections of a shoot system sixty days after the 
operation on the shoot apex), ıb can be seen that a 
single ring of bundles gradually changed into two 
rings of bundles, each of which constituted the 
vascular system of a separate shoot All these major 
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as shown In the succeeding figures x 26 


Normal anatomy 1s shown x36 


Tig 4 Transection of stem 2 7mm above Fig 3, showing slight flattening due to formation of subjacent tassues by both regenerated 


apices 
Big 5 Transection of stem 7 3 mm above EF: 
Fig 6 Transectionll 2mm above Fig 3 


8, showing further flattening 6 
tem ıs flat and the separate rings of bundles produced by the two regenerated apices 


x36 
x3 2 


gre beginning to be evident x 3 
pigs ers sow the re rer oe on both sides ma tno postenon stern, wth the result toat the flat ring of bundles 
s seen to change gradually in o almost separate rings, each of which has been produce one of the regenerated 
Fig 12 has the number of bundles appropriate to two normal shoots x 3 6 y s aes 


Figs 14-18 show the gradual separation of tne two shoots until they are held together only by a narrow band of cortex 
36 


The 


number of bundles ın each shoot 1s appropriate to a normal shoot x 


Figs 19-24 show the transectional series up through the level of the shoot apex of the mght shoot, 21 2 mm above Fig 3 
level of the shoot apex of the left shoot is approximately 1 cm above that of the right shoot, and 1s not shown) x 


(The 
36 
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changes ın the ontogeny of this plant were brought 
about by an operation upon the shoot apex 

The results of this experiment can be considered 
evidence that the shoot apex produces, and has a 

~determining effect upon, the differentiation of the 
subjacent tissues of the primary shoot in this plant 
ERNEST BALL 

Department of Botany, and 
Agricultural Experiment Station, 

University of North Carolina, 

Raleigh, NC Aug 25 
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Cytology of Polypodium in America 


„IN two recent publications!” on the cytogenetics 
of “Polypodium vulgare” the situation ın Europe has 
been made fairly clear There are three distinct 
species (perhaps ecospecies), one of which, the 
hexaploid, ıs probably of local origin and com- 
pounded of the other two, which are diploid and 
tetraploid respectively The tetraploid, which covers 
northern Europe, 1s not closely related to the diploid, 
which has a more restricted and southerly range, and 
its origin must probably be looked for farther east, 
perhaps ın Asia, in some birthplace or refuge area 
from which 1t has spread over the heavily glanated 
countries of northein and central Europe 

Since P vulgare ın the wide sense 1s circumpolar 
m distribution with only a few significant gaps, 
information about non-European populations 1s 
essential to an understanding of ıt In 1948, when 
the manuscript for the most recent statement? was 
“actually compiled, only enough was known about 
“these to indicate that the ancestral stocks must have 
spread over much, if not all, of their circumpolar 
range in the diploid condition, for Canadian material 
from both sides of the American continent had been 
found to be still ın this state A good deal of further 
information has smee come to hand in the two years 
durmg which that statement was passing through 
the press, and the purpose of this note 1s to bring 
the published information more nearly up to date ım 
the hope, among other things, of stimulatimg the 
interest of collectors to send additional samples of 
living material 

In the North American continent as a whole, 
“P vulgare” occurs on both sides, though 1t 1s absent 
from the centre On the eastern seaboard the sole 
representative ıs P wugimanum, a well-defined 
taxonomic species superficially resembling the Euro- 
pean tetraploid, though diploid m constitution and 
undoubtedly specifically distinct On the north-west 
of the continent, forms superficially resembling the 
diploid of Europe have sometimes been referred to** 
as P vulgare var occidentale, while m California there 
are numerous types, perhaps cluding these, which 
are variously split up mto taxonomic species‘ under 
the names of P glycyliza, P hespervum, P cal- 
fornicum and P Scoulere 

Largely by the kindness of my colleague, Dr H G 
Baker, and other correspondents, some maternal of 
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all of these has been examined cytologically, together 


with one additional specrmen from Hawan The 
results are as follows 
1 P pellundum Kif Hawah Diploid 
2 P wrgounanum Nova Scotia Diploid’ 
» Ontario Diploid 
3 P vulgare var occidentale Vancouver Island Diploid* 
(= P glycyrhiza) 
Vs = Canadian Rockies Diploid? 
P glycyrhiza Mili Vallev, California Diploid 
P hespervum Columbia River, Oregon Diploid 
P californicum new Portola California Tetraploid 


se Searsville Lake, California Tetraplold 
‘P Scoulerv’’ three plants from Point Reyes, Cahfornia, with 
different degrees of fleshv leaves All showed hybnd 
meiosis Two plants triploid and one diploid 


4 
5. 
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One of the more striking facts which emerges fiom 
this list 1s the apparently tetraploid nature of P cak- 
fornicum among a prevailing population of diploids 
The hybrid swarm inhabiting Pomt Reyes ıs also of 
interest, although ıt precludes & successful diagnosis of 
the cytological status of P Scoulert until purer material 
1s to hand Among the two tiploids listed under 7, 
the leaves of one had the coriaceous character of 
P Scoulerc m an extreme degree though the leaves 
of the other were softer Both showed n pars 
and n univalents at meiosis This contrasts strikingly 
with triploids found in Europe, in which practically 
all the ch1omosomes had remained unpaired? This 
suggests that there are at least some tetraploids in 
Cahfornia which are closer genetically to local diploids 
than 1s the case in Europe 

This problem 1s being further investigated by 
genetical means in Leeds 

While the most outstanding need from Amenca 
is the provision of a purer sample of P Scoulere, 
further samples of any species, especially from parts 
of the continent such as Baja, California, which have 
not yet been represented, would be very welcome 
At the same time, the ımportance of acquiring some 
knowledge of the state of affairs in Asia for inter- 
pretation of both the other continents 1s becoming 
increasingly obvious In addition to Europe and 
Asia, “P vulgare” 1s known to occur not only deeply 
mto the heart of Russia but also, after a gap in 
central China, on the Pacific seaboard in eastern China, 
Korea and Japan While it 1s obvious that under 
present conditions fiee collecting in any of these 
areas 1s out of the question, even one specimen 
from one of these localities would ilumine to a 
unique degree the history of floras m the whole of 
the northern hemsphere 

I would be extremely glad to receive any additional 
samples of known wild origin from overseas, relevant 
to this problem An ideal wrapping material for the 
rhizome of a live plant 1s the waxed paper lining of 
a ‘corn flakes’ packet, m which ıb can be slipped into 
an ordinary envelope ard dispatched by letter post 
Where available, air mail is to be preferred, but these 
plants are usually very hardy and can survive up to 
three weeks postal period if suitably wrapped From 
very remote areas a fertile frond in a folded paper 
would suffice, though there 1s always a risk with 
spores that germmation may fail In all cases, 
exact details of the place of origin should be included, 
and all postal expenses will be gladly refunded to the 
sender if a name and address 1s enclosed 

I Manron 
Botany Department, The University, 
Leeds 2 Nov 29 
1 Manton, I, Nature, 159, 136 (1947) 


1 Manton, I, ‘Problems of Cytology and Evolution in the Pterido- 
phy ta’’ (Cambridge 1950) 


Christensen, C, Dansk Bot Arh, 5, 1 (1928) 
t Abrams, L , “Ilustrated Flora of the Pacific States” (Stanford, 1940). 
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Stylonichia mytilus and the Lunar Periods 


Durme a recent investigation at the University 
Botany School, Cambridge, of the association of 
ciliate protozoa and bacteria im a chalk stream, 
Styl nicha mytlus m common with other ciate 
protozoa, exhibited a series of ‘pulses’, or maximum 
‘waves when ıt spread down the stream, and mmmmum 
phases when ıt could be found only m the upper 
reaches Forms in binary fission or conjugation were 
sometmumes noted at the end of the maximum phase, 
whereas the mmimum phase was generally marked 
by the appearance of small forms The pulse of 
Stylonichia could not be related to any constant 
chmatic or physical factor (rainfall, pH., temperature, 
ete ) or to total bacterial numbers at 22°C or any 
particular group of bacteria However, the maximum 
phase often occurred about a week to ten days after 
one of the lunar periods From May to December 
1947, the maximum phases occurred on twelve out 
of thirteen occasions a week to ten days after a new 
moon or a full moon the greatest maximum peak 
was attained nine days after a new moon in July 
and four days after a full moon in December By 
contrast with the dry weather and clear nights of 
1947, the year 1948 was wet and dull Stylonschra 
was only recorded between May and September, yet 
on five occasions ıt reached 1ts maximum phase on 
an average eight days after a new or a full moon 

In the inquiry, samples for protozoological exam- 
imation were always withdrawn from the stream 
opposite twelve fixed pomts, and an arbitrary estima- 
tion made of the numbers in not less than six drops 
of uniform size A statistical analysis was made of 
the apparent association between Stylonichra and the 
lunar periods, and of its association with the full 
moon, as this was regarded as of particular interest, 
by the Statistical Laboratory of this University The 
arbitrary numbers of Stylonichia were considered in 
relation to the lunar periodicity m days, and the 
report of the analysis was as follows ‘“The observa- 
taons were classified accordmg to the number of 
days after the full moon when they were made. 
Assuming the counts to be distributed in a Poisson 
distribution a x? test was applied to see if the Poisson 
means were the same at all phases of the moon In 
order to make the test valid, ıb was necessary to 


group the observations mto sets of four days, the 
mean counts for each group were as follows 

Days after 

fullmoon 0-3 4-7 8-11 12-15 16-19 20-23 24-27 28-0 
Meancount 05 20 10 10 07 10 18 05 
No of ob- 

servations 4 6 3 5 3 5 5 2 


“The value of x? was 8 42 on 6 degrees of freedom, 
not significant However, when the data were grouped 
by the number of days to the nearest, not the last, 
full moon, x? = 8 15 was obtained 
on 2 degrees of freedom, significant 
at 5 per cent This suggests that 
Stylonichia mytilus has a maximum 
about 4-7 days before and after a 
fall moon, with slight evidence for 
a drop at the full moon itself 
These statements will require more 
data before they can be made 
conclusive ” 

While fully agreemg with the 
last statement, the statistical 
analysis was not made until 1949, 
a year after the imquny was o 20 
completed, and ıt ıs perhaps re- 
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markable that so suggestive a decision was reached 
on field-observations made with quite a different 
object in view Alone, the observation might not 
be of so much interest were it not that Stylomchia 
mytilus 1s a diatom-eating ciate and there is abe 
abundant phytoplankton of diatoms in the stream 
concerned, which 1s swift, cold and shallow Kofoid?, 
in a statistical analysis of the phytoplankton of the 
Ilmor River, records an association between the 
pulse of Bacillarie (that 1s, diatoms) and the lunar 
periods He states that the average lag of the phyto- 
plankton pulse after the full moon was 13 7 and 
14 8 days respectively and that the correlation of 
full moon and maximum phase of diatoms was most 
intimate in the stable conditions of summer when the 
average of the average monthly lags for all the 
May—August pulses was 11 9 days In the absence of 
other information, 11 was assumed that m the par- 
ticular stream examined the Stylonechia were follow- 
ing a lunar periodicity of diatoms (on which they 
fed) similar to that deserbed by Kofoid in the 
Illinois Maxumum phases of the ciliate might follow 
therefore maximum phases of the diatoms, succeeded 
by periods of reproductive activity 
I wish to express my thanks to Mr D V Lindleyy, 
who made the above statistical analysis 
ERNEST GRAY 
National Agricultural Advisory Service, 
Anstey Hall, 
Trumpington, Cambridge 
Sept 13 


! Kofod, C A, Bull Ill Lat Nat Hist , 6, 95 (1903) 


Duration of the Larva] Period in the Brook 
Lamprey (Lampetra planer!) 


ALTHOUGH the question of growth and the duration 
of the larval period m the brook lampreys has 
received considerable attention, the conclusions 
reached have been indecisive In these animals, 
which spend the whole of thew hfe i fresh-water, 
the problem is simplified m so far as the growth 
period ends at metamorphosis with the closure of the 
fore-gut and the cessation of feeding Sexual maturity 
is reached ın the first spring following metamorphosis, 
when the adult spawns and dies 

The most complete of recent work on this subject 
is that of Knowles! m Italy, Schultze? n Michigan 
and Ivanova-Berg? in the Gulf of Finland Estimates 
of the total life-span as given by these authors are 
three, three to four and five years respectively For 
L planers m the British Isles, the only sumilar study, 
so far as 1s known, 1s my own*, based on collections of 
larve and adults from streams m Somerset The con- 
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clusion then reached from a study of the frequency 
curves was that metamorphosis probably occurred 
when the ammoceete was three and a half to four and 
2 half years old, giving a total life-span of four to five 
“ears It was remarked, however, that both the rate 
of growth and the size of the adult vary considerably 
from one stream to another and even m different 
localities on the course of the same stream, so that 
conclusive results could only be expected if larvee 
and adults are collected from a restricted area of a 
single stream 

Simce my previous work, collections have been 
made in a restricted stretch of the River Yeo in 
Somerset, and from the additional data so obtamed 
it would appear that the larval period for the popula- 
tion of this stream was under-estimated The new 
material consists of the recorded lengths of 606 
ammocecetes collected in June, July and August 
1947-50 and 209 adults caught ın April 1947 and 1950 

Length -frequency curves plotted for separate 
monthly collections indicate five yearly classes The 
curve for the total material 1s reproduced ın the 
accompanying histogram, with length-groups of 
5.mm and frequencies expressed as percentages The 
first group, 10-30 mm, with a peak at 15-20 mm, 
‘Gonsists of the youngest larve hatched during the 
spring of the current year Further well-defined 
groups occur at 30-55, 55-75, 75-100 and 100-125 mm 
with mean lengths estimated as about 40-45, 65, 
85-90 and 105-110 mm, respectively These groups 
represent ammoccetes in their second, third, fourth 
and fifth summers of growth Over the remainder 
of the curve the number of specimens represented 1s 
small, but there ıs some mdication of a further 
group at 125-160 mm with a mean about 140- 
145 mm That portion of the frequency curve from 
100 mm to 160 mm would in any event be unhkely 
to consist of a single age-group, when consideration 
ıs given to the smaller dispersion of the adult fre- 
quency-curve, which extends from 110 mm to 160 
mm with a mean of 133 mm Moreover, allowance 
must be made for a reduction m length at sexual 
maturity’, so that the fully grown ammoccetes 
would have an average length rather greater than 
shat of the spawning adult This condition 1s satisfied 
»y the assumption that the part of the frequency- 
curve between 125 mm to 160 mm represents the 
mature larvae 

It seems, therefore, safe to conclude that the larval 
erod in this stream lasts more than five years, while 
ihe total life-span is exactly sıx years Annual mere- 
nents of growth in length will, on this interpretation, 
ye very uniform, from 20mm to 30 mm , the greatest 
ate of growth occurrmg durmg the first and last 
years of larval hfe This new information will make 
1ecessary a revision of conclusions previously arrived 
wt regarding the larval period m other streams Ib ıs 
1oped to publsh elsewhere a more detailed re- 
xamunation of this question 

I should hke to acknowledge my mdebtedness to 
ir J R O’Connor for help with the collection of 
naterial 

M W Hargpisty 


t Department of Science, 
College of Technology, 
Bristol 1 Sept 12 
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Blood Coagulation: its Prolongation in 
Vessels with Negatively Charged Surfaces 


Tue clotting time of blood has for many years 
been known to depend upon the nature of the surface 
of the vessel in which ıb ıs contamed Freund! dis- 
covered that the coating of vessels with paraffin wax 
or with ‘Vaseline’ markedly delayed the clotting tume 
of blood Since that time there have been several 
reports of surface hnmgs more effective m preserving 
blood, or more convenient to handle than paraffin 
wax For example, collodion surfaces were advocated 
by Hurschboeck? and silicone by Jaques? et al All 
attempts to produce new surface linings for the 
preservation of blood appear to have been based on 
the idea that the ideal surface would be water-re- 
pellent A surface Iming which 1s not water-repellent 
and which 1s suitable for the preservation of blood 
im a fluid condition for long periods is that of the 
vascular system An alternative approach to the 
problem appeared, therefore, to be found ın the pre- 
paration of synthetic surfaces resembling m structure 
the surface of blood vessels 

It ıs generally believed that the lmmg of the 
vascular system 1s composed of acidic polysaccharide 
material, for example, mucoitin It is relatively 
simple to prepare artificial surfaces having simular 
physical and chemical properties to those of the 
natural polysaccharide sulphates Polystyrene sodium 
sulphonate has been found to provide the most con- 
venient artificial surface of this type Its preparation 
and experiments illustrating its anticoagulant pro- 
perties are described here 

The surfaces of small polystyrene test tubes were 
sulphonated by immersion for one minute at 100° C 
m sulphuric acid contamung 1 per cent silver sulphate‘ 
Excess acid and silver salts were removed by washing 
in ammonia, and soluble polystyrene sulphonate by 
prolonged washing with dilute sodium bicarbonate 
Human blood was collected by venipuncture, using a 
cold dry syringe, and transferred immediately to the 
sulphonated polystyrene tubes The blood was also 
transferred to untreated polystyrene tubes and glass 
tubes of similar dimensions to the sulphonated tubes 
The tubes were maintained at 20°C and observed 
continuously until clotting occurred The results of 
these tests are shown m the accompanymg table, 
it can be seen that coagulation 1s slower in the hydro- 
philic sulphonated polystyrene tubes than in the 
water-repellent untreated polystyrene tubes 


COAGULATION TIME OF HUMAN BLOOD IN GLASS, POLYSTYRENE AND 
SULPHONATED POLYSTYRENE TUBES 





t Standard deviation 

















| Surface Number of | Coagulation | of mean coagula- 
tubes tested | time (mn ) tion time 
| Glass 12 l 91 | 17 
j Pols styrene 16 29 3 i 101 
Sulphonated | 
| polystyrene 28 | 415 | 15 3 
L 





In some of the experiments just described, a portion 
of the blood was removed from the sulphonated 
polystyrene tubes after 15 mm and transferred to 
glass tubes, clotting always occurred within three 
munutes of the transfer The purpose of this test was 
to demonstrate that the preservation of the blood 
in the sulphonated tubes was not due to the dissolu- 
tion from the surface of an anticoagulant, or to the 
adsorption of some component of the blood necessary 
for coagulation 

The observation that blood will remam fluid but 
unaltered when in contact with a highly negatively 
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charged surface suggests a possible explanation of 
contmued fluidity of blood ın the normal vascular 
system, the lining of the latter 1s sumlar physically 
to that of the sulphonated polystyrene tubes 
J E LOVELOCK 
J 8 PORTERFIELD 
Common Cold Research Unit, 
(National Institute for Medical Research), 
Harvard Hospital, Salisbury 
Oct 13 


‘ Freund, E , as reported by Bordet,J and Gengou, O , Ann de l’Inst 
Pasteur, 17, 822 (1903) 

?Wirschboeck, J S Proce Sec Exp Brol and Mel , 45, 122 (1940) 

* Jaques, L B, Fidlar, E, Feldsted, E T , and Macdonald, A G, 
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Amino-acid Composition of Thymus Histone 


In the course of our work on the chemistry of the 
constituents of the cell nucleus, nucleoprotem has 
been extracted from cell nucle: of normal and tumour 
tissue and fractionated mto three mam components 
nucleic acid, the basic ‘histone’ protem and an acid- 
insoluble protem residue? Quantitative amimo-acid 
analyses are bemg carried out on these fractions 
It was thought that the results obtamed for calf 
thymus histone would be of value, since the results 
hitherto available account for only 50 per cent of 
the total composition? 

The orgmal nucleoprotem was extracted from 
the tissue using 1 M sodium chlomde as described 
by Mirsky and Pollster! The histone was extracted 
from the whole nucleoprotem with 0 05-0 1 M hydro- 
chloric acid, and after dialysmg the extract the 
histone was precipitated with ammonia It was 
redissolved, dialysed and reprecipitated several times. 
Finally, after thorough dialysis against distilled water, 
16 was freeze-dried For analysis the protem was 
hydrolysed under reflux with 6 N hydrochloric acid 
or 16 hr : 


ANALYSIS OF THYMUS HISTONE 
(Amino-acid nitrogen as percentage of total nitrogen) 


Alanine 60 Leucine 3 05 
Ammonia 48 Lysine 10 8 
Arginine 30 7 Phenylalanine 19 
Aspartic acid 33 Prohne 27 
Glutamic acid. 2 25 Serine 345 
Glycine 52 Threonine 31 
Histidine 40 Tyrosine 14 
rwoLeucine 120 ¥ 


ne 49 
Nitrogen recovery 99 5 per cent 


The accompanyimg table shows the results obtained 
by quantitative analysis, using chromatography on 
starch columns as described by Moore and Stem, of 
the histone from calf thymus 

The results have been corrected 
for decomposition of threonime 
and serine accordmg to the data of 
Reest, and indicate that a ‘recov- 
ery’ of nearly 100 per cent has been 
obtamed The presence of the 
above components (fifteen amino- 
acids and ammonia) was also 
established qualitatively by paper 
chromatography, which also served 
to confirm the identity of the 
respective constituents ım the 
separate fractions ın the quanti- 
tative analysis Davidson and 
Lawrie’ reported the presence of 
thirteen ammo-acids m thymus 
histone, one of which was not 
identified 
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The presence of threonme ın histone 1s reported for 
the first tme m the results given above, and Kossel’s 
observation? that histidine 1s a constituent is con- 
firmed An independent estimation of the trypto- 
phane by a colorimetric method gave a very low, 
content of 0 04 percent No cystine or cysteime could 
be detected polarographically m the protem 

This and other related work will be presented m 
greater detail in the future The work is part of the 
research programme of the Birmingham Branch of 
the British Empire Cancer Campaign 

D Hamer* 
Cancer Research Laboratories, 
Medical School, Edgbaston, 
Birmingham 15 Sept 12 


* Present address Buiochemustry Section, National Cancer Institute, 
Bethesda, Maryland, US A 
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Glycogen of Vertebrate Epidermis : 

CLAUDE BERNARD, ım 1859, described the abundant 
glycogen ın the embryonic epidermis of several 
mammals (pig, cow and sheep)! and, 1m his last course 
of lectures?, integrated these observations with the 
rest of his extensive studies on the histochemistry of 
glycogen Later during the nmeteenth century, the 
glycogen of embryonic epidermis was studied ın some 
detail’, but there appears to have been little recent 
work on this phenomenon, the significance of which 
remains unexplained 

In experiments designed to investigate the very 
different mucopolysaccharides of the dermis!, in heal- 
ing wounds of adult gumea pigs, we noted meident- 
ally the abundance of glycogen in the regenerating 
epidermis Details of these experiments (carried out 
during 1948) will be published elsewhere, but there 
is httle doubt that, m anımal tissues, glycogen 1 
detected specifically by the histochemical method 
which was used (the alcoholic pernodate-fuchsin 
stam®, im conjunction with carefully controlled 
amylase digestion) 

In undamaged epidermis, glycogen 1s absent, o 
present only in traces, after chemical fixation (ice. 
cold, non-aqueous fixative and thm slices of tissue) 
Undamaged epidermis prepared by freeze-drymeg 
contains slightly more glycogen, but still very httle® 





The regenerating epidermis of a mid-dorsal skin wound in a guinea pig, ten days afte 

operation The epidermis has separated both from the overlying scab and the underlying dermis 

Gly cogen (represented here by diffuse darkening of the cytoplasm) is absent from the 2-3 basa 

celi-layers, but very abundant in the outer half of the epidermus, particularly in the centr 

of the wound (left side of photomiciograph) Round the periphery (right), the glycogen concen 
tration 1s already diminishing as the new stratum corneum 1s completed 
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On the other hand, glycogen ıs abundant in the 
regenerating epidermis (see photograph) as soon as 
the latter appears and begins to spread over the 
wound between the thick scab and the underlying 
dermal connective tissue Glycogen ıs never present 
in stainable quantities ın the two or three basal cell- 
layers of the epidermis, adjacent to the dermis, but 
1s abundant throughout the rest of the new epidermis, 
About seven days after the wounding operation, the 
new epithelium completely covers the circular wound, 
and a new cornified layer of dead, flattened cells begins 
to form superficially, progressing from the periphery 
toward the centre and reducing epidermal thickness 
over the wound from 10-12 cell-layers down to the 
4-5 cell-layers found m the adjacent undamaged 
skm As the outermost cells keratimize, they lose 
their glycogen Finally, when the scab sloughs off 
(about fourteen days after wounding), glycogen 
content throughout the new epidermis has duminished 
to the level present ın undamaged skin, that 1s, 
1t can no longer be stained after chemical fixation, 
or appears only spasmodically in isolated cells of 
the stratum spinosum 
-- Glycogen appears in stamable quantities m a wide 
arety of tissue environments Its metabohe sig- 
nificance 1s fairly well understood ın some of these 
sites—for example, muscle, liver and regions of cal- 
cium phosphate deposition*—but quite unknown in 
others The main synthetic process occurring in the 
outer layers of regenerating epidermis is synthesis 
of keratin Yet many sites of active protein synthesis 
contain very httle glycogen (pancreas, fibroblasts, 
silk glands) It seems at present that the most prob- 
able explanation of this peculiarity of the epidermis 
hes ın its poor supply of glucose and oxygen, smce 
the layer of new epidermis 10-12 cells thick ıs devoid 
of blood vessels (and of dermal vil) and 1s covered 
by a thick scab Of the various pathways of internal 
respiration which supply energy for chemical syn- 
thesis, those requirmg oxygen are therefore hkely 
to be blocked and the cells thrown back on to 
anaerobic glycolysis—a process yielding much less 
energy per molecule of glucose used than 1s hberated 
during the complete aerobic breakdown of glucose 
to carbon dioxide For a given amount of protem 
synthesis, the epidermal cells will therefore require 
abnormally large quantities of glucose, but here 
again the absence of epidermal blood vessels must pose 
serious difficulties, in spite of the special mtercellular 
spaces in the stratum spinosum Hence it 1s not 
surprising to find that, as soon as the cells leave the 
basal layers of the epidermis and commence their 
outward migration to the surface, they store large 
reserves of glycogen, which are later used to supply 
energy for protein synthesis, and are finally exhausted 
as the cells become transformed into dead, keratinized 
plaques It would be mteresting to know whether 
glycogen ıs sumlarly abundant in the middle and 
outer layers in other cases where vertebrate epi- 
dermis effects rapid keratin synthesis—particulaily 
during the moulting of reptile epidermis, where the 
stratification closely resembles that of mammalian 
epidermis® It 1s significant that so long as the cells 
are situated ın the basal epidermal layers, separated 
only by basement membrane from the vascularized 
dermis, they never contam demonstrable amounts of 
glycogen 
Most striking among the examples described by 
Claude Bernard is the hoof of the embryonic cow, 


which shows clearly how the abundant glycogen of ° 


the soft mner layers disappears from each cell as the 
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latter becomes keratınızed and added on to the outer, 
horny layer of the hoof He suggested tentatively 
that glycogen might actually be mcorporated as 
such mto the keratimized tissue!? , but ıt now seems 
more likely that the explanation 1s simular to that 
proposed above regardmg the behaviour of glycogen 
in the regenerating epidermis of skin wounds, namely, 
the absence of blood vessels mn the epidermis results 
in & poor supply of glucose and oxygen, and, just as 
the scab excludes atmospheric oxygen, so the de- 
veloping hoof hmders what httle oxygen might diffuse 
i from neighbouring placental tissue Hence abund- 
ant intracellular supplies of glycogen are necessary 
to support the anaerobic glycolysis 1mposed on the 
epidermal cells, and this glycogen disappears as ıb 
is used to supply the energy for keratin synthesis, so 
that the outermost layers of skin and hoof no longer 
contain appreciable amounts of this substance 
J R G BBADFELD 
Trinity College, Cambridge 
Sept 12 
‘Bernard, C, O R Acad Ser, Paris, 48, 673 (1859) 
* Bernard, C, “Leçons sur les phenoménes de Ja Vie communs aux 
animaux eb aux végétaux,” 2, 80 (2 vols Paris, 1878-79) 


3 Creighton, C , “Microscopie Researches on the Formative Property 
of Glycogen" (London, 1896) 


t Bradfield, J R G@, and Kodicek, E (unpublished experiments) 


‘McManus, J T A, Stan Tech , 23, 99 (1948) Hotchkiss, R D, 
Arch Biochem , 16, 131 (1948) 


*Manam, R E, Anat Rec, 95, 195 (1946) 
7 Harris, H A, Nature, 180, 996 (1932) 


°? “Handbuch der vergleichenden Anatomie der Wirbeltiere’’, 1, 376 
(Berlin, 1931) 


Structure of Lasiocarpic Acid 


IN view of recent publications? dealing with the 
structures of the esterifying acids of the pyrrohizidme 
group of alkaloids, ıt seems desirable to place on 
record the following data relating to lasiocarpic and 
obtained from the alkaloid lasiocarpine. Lasiocarpine, 
together with helotrine, was first isolated by 
Men’shikov? from Hehotroprum lasiocarpum F and M 
Later, Trautner and Neufeld‘ obtamed lasiocarpine 
from H europeum L growing in Australia and found 
it to be accompanied by zsoheliotrine, a base differmg 
from Men’shikov’s heliotrme only m respect of its 
optical rotation Trautner and Neufeld’s work -has 
been repeated and confirmed except for the yields 
of the two alkaloids Lasıocarpıne from H europeum 
is clearly identical with the alkaloid from H lasio- 
carpum, giving, on hydrolysis and hydrogenolysis, 
products the properties of which are in complete 
agreement with those described by Men’shikov and 
Schdanovitch?® Likewise, eoheliotrine gives, on 
hydrolysis and hydrogenolysis, products having the 
same properties, including optical rotation, as those 
reported from hehotrine, despite the differences ın 
rotation of the parent bases 

Structure I for hehotric acid, C,H,,0,, the acid 
resulting from hydrolysis oz hydrogenolysis of helo- 
trine, was established by Men’shikov® by oxidation 
to 2-methyl-4-methoxypentan-3-one, and the same 
result has been obtained with heliotric acid from 
woheliotrine Lasıocarpıc acid, C;H,,0,, not stable 
to alkali, was obtamed by Men’shikov and Schdano- 
vitch by hydrogenolysis of lasiocarpme and was 
shown by them to contam one methoxyl and two 
hydroxyl groups These two hydroxyl groups are 
now shown to be present as an «-glycol grouping, 
since on titration with sodium periodate 1 01 moles 
of periodate are consumed per mole of lasiocarpic 
acid Moreover, fission of the glycol with periodate 
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leads to the formation of acetone, isolated and 
identified as its 2,4-dmitrophenylhydrazone Lasıo- 
carpie acid 1s an «-hydroxy acid, for ıt gives a yellow 
colour with ferric chloride and lberates carbon 
monoxide on warming with concentrated sulphuric 
acid Only two possible structures for lasiocarpic 
acid, (II) and (III), are consistent with these facts, 
and a-decision between them can be made on the 
basis of Kuhn—Roth C-methyl determinations As 
would be expected, heliotric acid, with one terminal 
methyl group and a gem-dimethyl group, gave 
1 6 moles acetic acid Lasiocarpic acid gave 1 6 moles 
acetic acid, showing that ıt also contains one terminal 
methyl group and a gem-dimethyl group and there- 
fore possesses structure IT 

It ıs noteworthy that, with the exception of angelic 
acid, a second acid fragment from lasiocarpine, the 
esterifying acids of pyrrolizidine alkaloids from four 
genera of the family Boragmacee—Hehotsopium, 
Lindelofia®, Cynoglossum®’ and Trachelanthus'—all 
have the same C, skeleton (IV), ın contrast to the Cio 
di-isoprene necie acids (V) from Seneceo spp? It 1s 
probable that the carbon skeleton of the esterifying 
acid (other than lactic acid) is the same in the case 
of trichodesmine from Trichodesma vncanum’, the 
only other member of the Boraginacee reported to 
contam pyrrolizdme alkaloids 
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Full details of this work wil be published else- 

where 
L J DRUMMOND 

Dıvısıon of Industrial Chemistry, 

Commonwealth Scientific and 
Industrial Research Orgamzation, 

Melbourne Aug 24 

2? Kropman, M , and Warren, F L,J Chem Soc, 700 (1950) 
2 Adams, R, et al, J Amer Chem Soc, 72, 155 and 158 (1950) 
3? Hemy, T A, “The Plant Alkaloids” (4th edit , London, 1949) 
4 Trautner, E M , and Neufeld, E O , Aust J Ser, 11, 211 (1949) 


5Men’shikov, G P , etal, J Gen Chem USSR, 17, 343 (1947), 
18, 1736 and 1836 (1948) 


Preparation of D-Glucose Dibenzamide from 
Pentabenzoyl-D-:-Glucose 


THE usual reaction product of the treatment of the 
acylated nitriles of aldome acids with ammonia 
are the aldose diacetamides' A variation of this 
reaction was found when Hockett and Chandler?, 
by treating hexa-acetyl-D-«-glucoheptonie acid nitrile 
with ammonia, obtamed N-acetyl-p-glucofuranosyl- 
amine The same product resulted from the action 
of ammonia on _ penta-acetyl-aldehydo-p-glucose 
Later, Niemann and Hays? prepared N-acetyl-p- 
glucofuranosylamine by the action of methanolic 
ammonia on penta-acetyl-p-6-glucose, a reaction that 
produced the transformation of the original pyranose 
ring of the acetylated glucose into a furanose structure 

We have found that if pentabenzoyl-p-«-glucose 1s 
treated with methanolic ammonia, D-glucose dibenz- 


amide ıs produced in 28 per cent yield The product 
1s identical with the D-glucose dibenzamide prepared 
by Brigl, Muhlschlegel and Schinle* by the action 
of the same reagent on pentabenzoyl-aldehydo-p- 
glucose Melting pomt and rotatory power were 
identical for the compounds prepared by the two 
reactions, and a mixed melting pomt gave no de- 
pression The same penta-acetyl derivative was 
obtained by acetylation of D-glucose dibenzamide 
prepared from pentabenzoyl-p-glucose and from 
pentabenzoyl-aldehydo-p-glucose (melting point, 193- 
194°, [a]n#2° — 39 7° ın chloroform Calculated for 
CaoHasN.0,. O, 58 60, H, 5 54, N, 4 56, found 

C, 58 86, H, 512, N, 4 85 per cent) 

The reaction 1s significant as a demonstration of 
the influence of the acyl groups m ıt It ıs bemg 
studied m detail in relation with the theory proposed 
by Isbell and Frush® to explam the formation o“ 
aldose-diamide compounds, for which there 1s ex-, 
perimental proof in the work of Hockett, Deulofeu 
and Deferrari® employmg ammonia labelled with 
mitrogen-15 for the degradation of acylated nitriles 
of aldonic acids 

VENANCIO DEULOFEU 
JORGE O DEFERRARI 
Cátedra de Quimica Buoldgica, 

Facultad de Ciencias Medicas 

Cátedra de Quimica Orgánica, 

Facultad de Ciencias Exactas, 

Fisicas y Natura’es, 
Buenos Aires 
‘Aug 1. 
1 Full bibliography ın Deulofeu, “Advances in Carbohydrate Chem- 
istry”, 4, 119 (New York, Academic Press, 19 


? Hockett and Chandler, J Amer Chem Soc , 66, 957 (1944) 

3? Niemann and Hays, J Amer Chem Soc , 87, 1302 (1945) N 
t Brig], Muhlschlegel and Schinle, Ber , 64, 2921 (1931) ` 
5 Isbell and Frush, J Amer Chem Soc, 71, 1579 (1949) 

Seager Deulofeu and Deferrar, J Amer Chem Soc, 72, 1840 


Structure of Ribose Anhydride 


Durme the removal of the triphenylmethyl 
(trityl) group from 1 2 3-triacetyl 5-trityl p-ribo- 
furanose, Bredeieck, Kothnig and Berger! observed 
the formation of a compound to which they assigned 
the structure 1 5-anhydro-p-mbofuranose Doubts 
as to the validity of this structure were raised by 
two of us, and using the method described by the 
German workers, a compound was obtamed which 
was shown to have the structure 1 5’ -5 I’-di- 
D-ribofuranose anhydride? However, owing to the 
lack of agreement m the specific rotation of the 
anhydride with that recorded by Bredereck et al, 
1t could not be concluded that the two compounds 
were identical, although apparently the same method 
of preparation was used ın each case 

Prior to the publication of the above dimene 
structure, prelummary mvestigations by one of us 
(R W J) had also led to the conclusion that 
Bredereck’s monomeric structure was untenable’, 
though no evidence had then been obtamed to indi- 
cate an alternative structure Furthermore, the dıs- 
covery (R W J) of an arithmetical error m the 
calculation by Bredereck et al of the specific rotation 
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GR B and. 
Anhydroribose | Bredereck et al RWJ MVL 
mp 229~230° 231-232° 229° 
(sint 225°) (sint_ 223°) (sint 224°) 
4 Specific rota- | [a] p**°+-7 8°-++ | [aD 48 6°s | [alp!?4+9 4°04 
ton in water 7 9°™ 0 5° 05° 
{e,1 33) {e,1 4) 
Consumption 2 00,1 92,2 08 | 2 03, 2 01 
of periodate mol (no for- mol {no for- 
mıc acid pro- mic acid 
duced) produced) 
Speerfic rota- [alp?9°+46 5°4+ | [a] D +48. 4+ 
tion of solu- 0 5° ORT 
tion after 
oxidation 
Tetra-acetyl 
anhyduoribose 
mp 169° 169-169 5° 168 5-169 5° 
Specific rota- [aD +51 O°+ | [a] p =+ 
tion 1n chloro- 0 5° 50 6° 
form (e, 0 97) (e,1 19) 





* Arithmetical error corrected. 

f This was incorrectly published as — 48° We are indebted to 
Dr Jeanloz for pointing out the mistake and have venfied the sign 
by a second determination (G R B, M V L) 


of the anhydrıde removed thə doubt previously 

expressed? as to the identity of the two materials 
In the accompanymg table, we record the close 
greement reached by the various authors, cluding 
some fresh data, and we wish to emphasize that the 
compound originally prepared by Bredereck, Kothnig 
and Berger ıs now to be regarded as 1 5-5 1’-di- 

v-ribofuranose anhydride 
R W Jeantoz 
Worcester Foundation for 
Experimental Biology, 


Shrewsbury, Mass G R Barker 


M V Loox 
Department of Chemistry, 
University, Manchester 13 Sept 14 


1 Ber , 73, 956 (1940) 
? Barker, G R, and Lock, M V,J Chem Soc, 23 (1950) 
> Private communication 


Quick Test for the Early Diagnosis of 
Influenza 


Durma infection of mice with mfluenza virus, the 
hemagglutinin inhibitor, normally present m their 
respiratory mucus, disappears‘—presumably due to 
degradation by the enzyme of the multiplying virus? 
Human nasal secretions contain a similar substance 
which, when acted upon wm vtro by mfluenza virus 
enzyme, loses its mhibitory capacity As the dıs- 
appearance of inhibitor was shown to be one of the 
most sensitive diagnostic signs of mfluenza in mice’, 1t 
seemed promising to apply the same method to the 
human disease The recent epidemic of influenza A 
in Melbourne offered an opportunity of testing this 
proposition 

Nasal swabs were soaked in 10 ml 0 9 per cent 
sodium chloride solution, and the mhibitory titre of 
the extracts was determined Since even m normal 
persons the inhibitor content of nasal secretions varies 
widely, advantage was taken of the recent work on 
the adsorptive affinity of mucoids for different strams 
of influenza virus As established by Stone’, each 
anhibitor shows a characteristic pattern when tested 
against a series of indicator viruses®, contact with 
active vnus results ın differential reduction of titres 
for the various indicators, that 1s, in a distortion of 
the normal pattern 

The samples were therefore titrated agaist three 
virus strams, WS, MEL, LEE, ın parallel In tests 
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on 137 specimens from twenty-nine normal individuals, 
the average ratio of titres against WS MEL LEE 
was 10 24 9 For convenience the findings are 
expressed in terms of the ‘mhibitor mdex’, 10 x 
Mee ee Thus the mhibitor mdex for normal 
human nasal secretions 1s 33 with a standard devia- 
tion of + 8 Since the WS-mhuibitor is the one most 
readily destroyed, the ımhıbıtor index will rise when- 
ever the mucus 1s acted upon by a viral enzyme 

The accompanying table summarizes the results 
obtained durmg the first month of the epidemic The 
tests apphed were (a) determmation of the mhbitor 
index, (b) amniotic isolation of the virus, (c) tatra- 
tion of antibodies directed against the virus particle , 
and (d) estimation of complement-fixing antibody 


CONTINGENCY TABLE OF DIAGNOSTIC TESTS FOR INFLUENZA 


Based on the investigation of 84 patients during the 1950 epidemic 
of influenza A in Melbourne 
































t 
| a b c d 
Virus Anti- Complement- 
isolation hemagglutinin fixing antibody 
Inlubitor 
index + = + = eee Ta 
>100 4 0 2 0 3 0 
(+ +) 
fae 6 2 7 0 6 0 
+ 50-75 11 4 6 3 6 4 
(+) 
| <50 2 | 28 3 39 2 45 
i (-) 
| | i - 
X'ad = 27 9 Hac = 31 4 Xaa = 40 0 


(For purposes of the x-test all inhibitor indices exceeding 50 are 
considered positive Yates’s correction for small numbers was applied ) 


The x?-values calculated relative to the mhibitor 
index (cf table) are of the same order as those ob- 
tamed when the three tests are evaluated accordingly 
(X%oe = 17 1, x'sa = 19 1, xa = 41 7), thus proving 
a very high positive correlation Hence, the proposed 
procedure may be listed among those giving objective 
evidence of influenza virus infection in man The 
technique ıs simple, and an answer 1s available within 
an hour’s time 

The mhıbıtor profile remains distorted durmg the 
first three to five days after the onset of symptoms , 
by the time antibody appears, all patients have their 
inhibitor mdices within the normal range (< 50) 
No deviations from the normal were seen ın a limited 
number of experiments on varous other diseases of 
the respiratory tract (two lobar and three bioncho- 
pneumonias, one atypical pneumonia, two cases each 
of bronchiectasis, tracheo-laryngitis, and pharyngitis, 
and seven cases of common cold) Though ıt 1s quite 
realized that the number of controls has to be ex- 
tended, the wnformation available would suggest that 
enzymic destruction of the hemagglutinin mhibitor 
of nasal mucus 1s restricted to infection with influenza 
viruses 

A full report on the work will appear elsewhere 
I am greatly mdebted to my colleagues in the 
Epidemiological Unit for collecting specimens and 
for making available the results of their investigations. 

S FAZEKAS DE St GROTH 
Walter and Elza Hall Institute 
of Medical Research, 
Melbourne Sept 5 


1 Fazekas de St Groth, S , Austral J Exp Bol, 28, 15 (1950) 
2 Gottschalk, A, and Lind, P E, Nature, 162, 232 (1949) 

3 Fazekas de St Groth, S, Lancet, 1, 1101 (1950) 

i Stone, J D, Austral J Exp Bol, 27, 557 (1949) 

$ Stone, J D, .Lustral J Exp Bol, 22, 337 (1949) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterish = are open to the public) 


Monday, January 8 

ASSOCIATION FOR THE STUDY OF ANIMAL BEHAVIOUR (at the Zoologi- 
eal Society of London, Regent’s Park, London, N W 8), at 11 am— 
Symposium on “Grazing Behaviour’’ (to be opened by Sir George 
Stapledon,F R S , Prof Martın Jonesand Dr John Hammond, F R $5) 

ROYAL SOCIETY OF ARTS (at John Adam Street, Adelphi, London, 
W C2), at 6 pm-—Dr John © Swallow “The Plastics Industry 
{Cantor Lectures) (Fu ther Lectures on January 15 and 22 ) 


Tuesday, January 9 

INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society. 
Burlington House, Piecadilly, London, W 1), at 5 30 pm—Mr Cc J 
Starmand “The Sampling of Dust Laden Cases” 

UNIVERSITY oF LONDON (at the London School of Hygiene and 
Tropical Medicine Keppel Street, Jondon, WC 1) at 530 pm— 
Sir Henry Dale, OM, FRS “The Scientific Basis of Medicine 1, 
The Significance of Acetylcholine as a Chemical Transmitter of the 
Effects of Nerve Impulses” * (Further Lectures on January 11, 16, 
18, 23, 25, 30, February 1, 6, 8, 12, 15, 20, 22, 27, March 1, 6, 8, 13, 
15 and 20} 

ILLUMINATING ENGINEERING SOCIETY (at the RL MA Lighting 
Service Bureau, 2 Savoy Hill, London, WC 2), at 6 pm—Mr W 
Robinson “Brightness Engimeering”’ 

INSTITUTION OF WORKS MANAGERS, PRESTON GROUP (at the Preston 
and District Buldyng Trades Employers Association Starkie House, 
Starkie Street, Preston), at 7pm—Mr W Place ‘‘Methods—Time 
Measurement, a Recent Developmen’ in Time Study” 

ROYAL [NSTITCTE OF CHEMISTRY (joint meeting with the GRAVESEND 
AND DISTRICT ENXGINEFRING SOCIETY, at the Royal Clarendon Hotel, 
Gravesend) at 730 pm—Mr J Smith ‘“‘Atomuc Reactors, their 
Development and Economics ” 


Wednesday, January 10 

SOCIETY oF CHFSOCAL INDUSTRY, MICROBIOLOGICAL PANEL of the 
Foon GROUP (joint meeting with the Socinry FOR APPIIED BAO- 
TERIOLOGY, at the Medical Society of London 11 Chandos Street, 
Cavendish Square, J ondon, W 1), at 2 15 p m —Symposium on “The 
Cytology of Bacteria’ 

ROYAL SOCIETY or Arts (at John Adam Street, Adelphi, London, 
W G2), at 230 pm—Dr © Potter “Insecticides and their Study” 
(Fernhurst Lecture) 

GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, \\ 1), at 5 pm —Scientifie Papers 

INSTITUTE OF PETROLEUM (at Manson House, 26 Portland Place, 
London, W 1), at 530 pm —Papers on “The IP Safety Codes’ 
(Mr E J Sturgess General Considerations, Mr H de Wilde Their 
Application to Production, Dr Mayo Ther Apphcation to 
Refinng, Mr R L Sarjeant Their Application to Marketing) 

MANCHESTER STATISTICAL SOCIETY (at the Reform Club, King Street, 
Manchester), at 530 pm—Prof M S Bartlett ‘The Theory of 
Statistics”’ 

ROYAL MICROSCOPICAL Socirty, BIOTOGICAL SECTION (at Tavistock 
House South, Jasistock Square, London, W C1), at 6 pm—Dr 
Joan Lorch ‘“‘Miero-Dissection Studics on Amæbæ”’ 

BRITISH INSTITUTION OF RADIO FNGIVEERS, LONDON SECTION (at 
the London School of Hygiene and Tropical Medicine, Keppel Street, 
London, V} C1), at 680 pm—A Symposium on * Hearing Aids” 


Wednesday, January !10—-Monday, January 15 
WORLD POWER CONFERENCE (at New Delhi, India) —Sectional 
Meeting, First Plenary Session of the International Commission on 
Irmgation and Canals, Fourth Congress on Large Dams 


Thursday, January II 


Pryrsicat SOCIETY, COLOUR Grove (at the Institute of Ophthal- 
mology, Judd Street, London, W C i), at 5 pm—Dr I G H Ishak 
(Cairo) ‘“‘Colour Vision Characteristics of Egyptian Trichromats” 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victona 
Embankment, London, WC 2), at 530 pm—Mr F S Edwards 
Mr F R Perry and Mr A S Ifusbands ‘Development and Design 
of High Voltage Impulse Generators” 

BRITISH TRUST FOR ORNITHOLOGY ın co-operation with the BRITISH 
ORNITHOLOGISTS’ UNION (at the Zoological Society of London, Zoo- 
logical Gardens, London, N W 8), at 6 pm—Mr R A H Coombes 
and others ‘*International Wildfowl Research” 

BRITISH INSTITUTION OF RADIO ENGIVEERS, SCOTTISH SECTION 
(at the Institution of Enginecrs and Shipbuilders, 39 Elmbank Crescent, 
Glasgow),at 7 p m—Mr E D Hartand Ur A G Wray “Frequency 
Modulation and FM Measuring Equipment” 

LIVERPOOL METALLURGICAL Socery (in the Lecture Theatre, 
Wlectricity Service Centre, Whitechapel, Liverpool), at 7 p m —-Mr H 
Morrough “The New Nodular Cast Irons” 


Friday, January 12 


_ ROYAL ASTRONOMIOAL Society (at Burlington House, Precadilly, 
London, W 1), at 4 30 p m —Scientifle Papers 

CHEMICAL SOCIETY, ST ANDREWS AND DUNDEE SECTION (joint 
meeting with the St ANDREWS UNIVERSITY CHEMICAL SOCIETY, in 
the Chemistry Department, United College, St Andrews), at 5 p m — 
Dr R A Raphael ‘The Synthesis of some Natural Products by 
means of Acetylenie Compounds” 

UNIVERSITY oy ] ONDON (at King’s College Strand, London W C 2), 
at 530 pm—Dr Denis Taylor aud Mr E H Coose-Yarborough 
“The Use of Llectron:c Measuring Instruments in Nuclear Physics and 
Nuclear Engineering” * (Further Lectures on January 19, 26, 
February 2, 9 and 16} 
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NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
{at the Mining Institute, Neville Hall, Newcastie-upon-Tvne), at 
615 pm—Mr I Lubbock ‘Combustion Problems of Gas Turbines” 

MANCHESTER STATISTICAL SOCIETY, INDUSTRIAL GROUP (at the 
Albert Hall, Peter Street, Manchester), at 6 45 pm-—Mr S Wiseman 
“Inteligence Testing, its Methods and Statistical Basis’’ 


Saturday, January 13 X 

INSTITUTION OF CHEMICAL ENGINEERS, MIDLAND BRANCH (in the 

Latin Theatre, The University, Edmund Street, Birmingham), at 

3 pm—Mr F H Garner and Mr S R M Elis “Applicabilty of 
Vapour-Liqud Equilibria to Extractive Distillation” 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates menhoned 

ENGINEERING ASSISTAN1 IN THE X-RAY SEOTION of the Ministry of 
Supply Engineering Division, for duty 1n Edinburgh or Glasgow—Tho 
Ministry of Labour and National Service, Technical and Scientifle 
Register (K), York House, Kingsway, London, WC2, quoting 
D 342/50A (January 12) 

PHYSICISTS and LIGHT ELECTRICAL ENGINEERS (Principal Screntafic 
Officer grade) (with a good honours degree and a wide background of 
research and development experience, particularly in the design and 
use of magnetic and electronic amplifiers) at the Royal Aircraft 
Establishnent, Farnborough, Hants—The Mimstry of Labour and 
National Service, Technical and Scientific Register (K), Lork House, 
Kingswav, London, W C 2, quoting A 345/50A (January 12) 

LECTURER, with special responsibility ın Physics—The Registrar, 
Birmingham Central Technical College, Suffolk Street, Brrmingham 
(January 13) 

LECTURER IN Matyematics for B Se (general) and/or HNC im 
engineering (mechanical and electrical), at the Luton and Bedfordshir~ 
College of Further Education—The Borough Education Ofhecer 
Education Office, Town Hall, Luton, Beds (January 18) N 

MLCHANICAL ENGINEER for the Ministry of Works Engineering 
Division in London, for service ın the Ileavy Research Plant Section 
on the design and execution of large engineering installations for 
Government Research and Scientific Establishments—The Mimstry 
of Labour and National Service, Technical and Scientific Register (K), 
York ce Kingsway, London WC 2, quoting C 052/50A (Jan- 
vary 

SCIENTIST, Grade III (with a good honours degree, or equivalent, in 
mathematics, physics or engineering), to carry out operational research 
—The National Coal Board, Rstablishments ( Personnel), Hobart 
House, Grosvenor Place, London,S W 1, endorsed TT/279 (January 13) 

CHEMISTS (with honours degree or equivalent) for research and 
routine investigations on tropical sols and crops in Nvasaland 
(Ref 27106/17), Kenya (Ref 27106/34), Gold Coast (Ref 27059/268) 
Malaya (Ref 27106/3230), and for soil analysis in Nigeria (Ref 27059/199) 
—The Director of Recruitment (Colomal Service), Colomal Office, 
Sanctuary Buildings, Great Snuth Strect, London, S W 1, quoting the 
appropriate Ref No (January 14) 

Econowist (Senior Professional Officer, grade III) in the Depart- 
ment of Trade and Industrial Development, Southern Rhodesia—The 
Secretary to the High Commissioner for Southern Rhodesia, 420 
Strand, London, W C2 (January 15) 

SCIENTIFIO OFFICERS (9) IN THE DEPARTMENT OF AGRICULTURE, 
Dublin—The Secretary, Cıvıl Service Commussion, 45 Upper O'Connell 
Street, Dublin (January 15) 

SENIOR LECTURER IN VETERINARY ANATOMY, a LECTURER IN 
VETERINARY ANATOMY, & LECTURER IN BIOLOGY, and an ASSISTANT 
LECTURER IN BloLOGy—The Secretary, Royal Veterinary College and 
Hospital, Royal College Street, London, N W 1 (January 15) 

DAIRY CATTLE HUSBANDRY OFFICER—The Director, Animal Breed- 
ing and Genetics Research Organization, Glenbourne, South Oswakl 
Road Edtnobuigh 9 (January 20) 

SENIOR LECTURER IN MATHEMATICS—The Principal, Royal Aircraft 
Establishment Technical College, Farnborough, Hants (January 20) 

LECTURER IN THE DEPARTMENT OF ZOOLOGY, University of Cape 
Town—The Secretary, Assouation of Universities of the British 
Commonwealth, 5 Gordon Square, London, WO1 (Rondebosch, 
January 31) 

SENIOR ASSISTANT IN THE DEPARTMENT OF ANATOMY of the Medical 
School University of Cape Towu—The Secretary, Association of 
Universities of the British Commonwealth, 5 Gordon Square, London,- 
W C1 (Rondebosch, January 31) 

ADVISORY OFFICER FOR AGRICULTURAL EDUOCATION—The Director 
of Education, Castle Street, Worcester 

AGRICULTURAL ADVISORY OKFICER in North-East India—The 
Secretary Indian Tea Association 39 Lombard Street, London, E C 3 

CHEMISTS and CHEMICAL ENGINEERS (Scientific Ofhcer grade) (with 
a good honours degree or equivalent 1u chemistry or chemical engineer- 
1ng) in Mimstrv of Supply experimental establishments mainly 109 the 
south of England—Tne Ministry of Labour and National Service, 
Technical and Scientific Register (K), York House, Kingsway, Loudon, 
W C2, quoting F 726/504 

LECTURER IN CHEMISTRY in the Department of Apphed Chemistry 
rar Secretary, Northampton Polytechnic, St John Street, London, 


MECHANICAL ENGINEERS in the Colonial Engineering Service as 
Inspectors of Machinery in the Mines Department of the Federation 
of Malaya—The Director of Recimtment Colonial Office, Sanctuary 
Buildiags, Great Smith Street, London, S W 1, quoting No 27099/28 

RESEARCH OFFICER with degrec in physics or equivalent (consider- 
able skill in the finer techuiques of physical measurement desirable) 
a RESHAROH OVFILER, with degree in physics or equivalent, for work 
on full- or semi-scale plant, eventually to supervise technical invest)- 
gations on dust and pulverizing, and RESEARCH OFFICERS preferably 
with degree in physics or equivalent, for work on small-scale com- 
bustion problems—The Assistant Secretary, British Coal Utilzation 
Research Association, Randalls Road, Leatherhead, Surrey 
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«f| ` TEMPERATURE AND HUMIDITY 4 
RECORDING INSTRUMENTS i 


THERMOGRAPH THERMO-HYGROGRAPH 
10x6X6łin.  (25X15X 16cm.) l4x6x6hin.  (35X15X 16cm.) 


C. F. CASELLA & CO. LTD. 
Regent House, Fitzroy Square, London, W.I 


Telephone : EUSton 3750 & 1045 


Member Scientific Instrument Manufacturers’ Association of Great Britain x 








Electrometer Valves Le 


Mullard have pleasure in offering a group of electrometer valves to 
suit an increasing number of industrial, research and medical applica- 
tions. The table below describes their principal features and 
characteristics. Further technical details can be obtained from the 
Communications and Industrial Valve Department. 


Description 


A 4.5V ElectrometersPentode 20 
on an octal base suitable for use (as t 
in high resistance circuits, e.g., trie | <IOHN 
pH meters, photocell units, and ode) 

valve voltmeters. 





MEI401 | A 1.25V Sub-miniacure Electro- 
meter Triode especially suitable 
for use in nuclear radiation 
dosemeters. 








A 1.25V Sub-miniature Electro- 

meter Tetrode especially suit- 

able for use in nuclear radiation | ~ : 
dosemeters, 
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SOLUS ELECTRONIC TUBES 


MANUFACTURERS OF SPECIALISED ELECTRON TUBES 


At long last a British Manufac- 
turer has produced a complete 
range of demonstration tubes 
specially designed to meet the 
requirements of present-day 


If you have any specialised tube 
need, or would like the benefit 
of 40 years’ experience in the 
design and construction of high 
vacuum apparatus, please 
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trendsin the teaching of physics. communicate with— 


SOLUS ELECTRONIC TUBES LTD., 
58, HIGH ROAD, BUSHEY HEATH, HERTS. 
Tel: Bushey Heath 2183 
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Choose the modern way to measure moisture. After a few simple opera- 
tions, read the actual percentage on a scale already corrected for tem- r 
perature—no time lag or laborious computation. Moisture Meter TF _ 
933, now established as the short-cut to accuracy, is widely used on 
cereals, tobacco, paper and many other hygroscopic materials. Battery = 
or mains operated, compact and portable, it can be used indoors or 


outdoors with equal facility. > 


~ 


= n a $ 
THE MARCONI MOISTURE METER Type TF 933 
i For full particulars of this typically efficient Marc trument, please dpply 

SS y z oe p , d 

Marconi Instruments Ltd 

= h ~ ST. ALBANS, Te e: s i 
Agents for the Cereal and Milling arctan i 7 NAPS iia RINE FO 
> - : 


pi £ m 
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ADMINISTRATION OF COLONIAL `% 
RESEARCH 


WELCOME feature of the reports collected 
under the tıtle “Colonial Research 1949-50” 
(see p 55 of this issue) ıs the indication that gener- 
ally, wıth the notable exception of economic research, 
shortage of scientific personnel 1s ceasing to be the 
handicap to progress that it has hitherto been In 
social science there was a marked umprovement at. 
the junior levels, and the scheme initiated last year 
of postgraduate studentships, tenable at universities 
in the United Kingdom, for trammg im the social 
sciences, prior to a research appomtment of not less 
than two yeais in the Colonies, has been expanded by 
the addition of four more studentships The scheme 
for the employment of American social scientists on 
reseaich projects ın the Colonies, afte. some pre- 
luminary training ın the United Kingdom, has also 
proceeded, and the new Colonial universities are 
now beginning to sponsor research in the social 
sciences 
In certain spheres recruitment rmproved consider- 
ably , more than forty geologists, for example, were 
appomted durmg the year, the total strength of the 
scientific staff in the Colonial Geological Surveys 
increasing from 73 to 110 Increases ın staff are also 
stressed ın the report of the Colonial Medical Research 
Council, while a number of major appointments, such 
as the directors of the Hast African Social Science 
Research Council, the West African Social and 
Economie Research Institute, the West African 
Fisheries Research Insirtute and the East African 
Virus Research Institute, were also made during the 
year Moreover, while, as already indicated, the 
Colonial universities are making an increasing con- 
tribution to Colonial research and, as ın previous 
years, the Colomal Products Research Council’s report 
again bears witness to the important contribution be- 
mg made by the universities of the United Kingdom 
in this field, the Colonial Reseaich Council directs 
attention to the imereasing co-operation between 
Colonial governments and the Department of Scientific 
and Industrial Research 
Colonial research has lost the duect services of Sur 
Ian Heilbion, who resigned from the chairmanship of 
the Colonial Insecticides, Fungicides and Herbicides 
Commuttee, which he had held since its inception in 
1947, to become chairman of the Advisory Council on 
Scientific and Industrial Reseaich In that position, 
however, his experience of Colonial research, mcluding 
service on both the Colonial Research Council and 
the Colonial Products Research Council, should be of 
increasing value It is disturbing, however, to find 
that his successor as chairman of the Colonial Insecti~- 
cides, Fungicides and Herbicides Committee, Prof. 
P A Buxton, only held that office from August 
1949 to April 1950, particularly as the reviews of 
work given in this report indicate that the scientific 
work done under that Commuttee and under the 
Colonial Products Research Committee 1s of outstand- 
ing terest That, despite frequent changes of per- 
sonnel on the respective Councils, there has been a 
fair measure of continuity m their chairmen and 
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executive officers 1ather attracts attention to such 
a rapid change 

Lord Hankey, for example, has been chairman of 
the Colonial Products Research Council since its 
formation, and Sw John Simonsen its director of 
research The Colonial Social Science Research 
Coune:] has likewise had but one chairman —Sir 
Alexander Carn-Saunders—and, despite a numba: of 
recent changes in 1ts membership, the Colonial 
Economic Research Committee still has its original 
chairman, Su Arnold Plant Sir John Fryer was 
chairman of the Committee for Colonial Agriculture, 
Animal Health and Forestry Research from its 
formation until his death in November 1948, and the 
original chairman of the Colonial Medical Research 
Committee, Sir Edward Mellanby, only resigned in 
August on retiring from his appoimtment as secretary 
of the Medical Research Council 

All this has ın itself given some measure of con- 
tinuity of membership to the Colonial Research 
Council, of which the Minister of State for the 
Colonies ıs chairman and the Deputy Under-Secretary 
of State in Charge of Economic Affairs vice-chairman, 
and on which the Advisory Council on Scientific 
Policy and the Department of Scientific and Industrial 
Research are both represented It ıs important, 
however, to bear ın mind that, apart from its re- 
sponsibility for co-ordinating the work of the various 
committees which at present advise the Secretary of 
State for the Colonies on special aspects of research, 
the Colonial Research Council, like the Colonial Social 
Science Research Council and the Colonial Products 
Research Council and the several committees report- 
ing in ‘Colonial Research 1949-50”, has purely 
advisory powers None of these bodies has any 
administrative or executive responsibility for seeing 
that 1ecommendations are, in fact, given effect and 
implemented 

What is lacking in “Coloma! Research” is any 
indication that such responsibility 1s entrusted in the 
Colonial Office to men who are capable of assessing 
the significance of such scientific and technical 
recommendations and all they involve It will be 
noted that, on the contrary, with the exception of 
those on the Colonial Medical Research Committee, 
none of the representatives of the Colonial Office on. 
these Councils and Committees has scientific qualifica- 
tions It cannot, of course, be assumed that these 
representatives are the men in the Colomal Office to 
whom the administration of research ıs entrusted 
but it ıs reasonable to suggest that the Colonial 
Office should be actively seeking for experienced 
scientific men of standing with admumustiative ability, 
to whom that executive responsibility could be 
entrusted, rather than to those who have risen m 
the administrative class of the Civil Service with no 
traiming or understanding of science 

There are two further reasons for directing atten- 
tion. to this aspect of Colonial research at the present 
tıme It will be recalled that, in reviewing expenditure 
on research and development in its third report for 
the session 1946-47, the Select Committee on Esti- 
mates commented rather strongly on the manner im 
which admmustrative control over expenditure on 
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scientific 1esearch was being exercised, and the danger 
of waste if reasonable adaptability was not allowed 
The Committee recommended that the existing 
arrangements for Colonial research expenditure 
should be included in a review designed to free the 
responsible officer, so far as 1s practicable, from over- 
detailed or harassing external control Whule there 
is no evidence that such a review has been made and 
changes 1n practice instituted, the mtroduction of the 
Colonial Research Service gives further point to the 
recommendation It will not long be possible to 
attract or retain the services of the ablest young 
scientific workers 1f financial control is too restrictive 
or if the Colonial Research Service ıs not admini- 
stered by men ın sympathy with the scientific 
approach and capable of understanding the outlook 
of the scientific worker, and on the lines so well laid 
down by the Barlow Committee on Scientific Staff 
ın 1ts report in 1945 

The second reason is also indicated by the Select 
Committee on Estimates ın the report already 
quoted Attention 1s directed to the fact that, despite 
the various personal links existing between the several 
Colonial research committees and Government re- 
search organizations in Great Britain, the Advisory 
Council on Scientific Policy had no formal contacts 
with the Colomal Office organization, and no locus to 
consider the contributions which Colonial research 
projects may make to the general scheme of Empire 
research It therefore recommended that some formal 
contact should be established between the Advisory 
Council and the Colomal Research Committee 

In the past four years, the whole situation has 
grown even more complex, and ıt can seaicely be 
pretended that this recommendation 1s met by 
having representatives of the Advisory Council on 
Scientific Policy on the Colonial Research Council 
The new Colomal universities are unlikely to make 
their full contribution to Colonial research for at 
least a decade Inthe meantime not merely the British 
universities but also the Department of Scientific 
and Industrial Research are making a contribution 
which already forms no insignificant proportion of 
Great Britain’s scientific effort Now, while the 
wealth of targets ın the field of Colonial research is 
such that useful projects can scarcely fail to be 
selected in these critical times, ıt is essential, as was 
observed by the Advisory Council in the last annual 
report of the Department of Scientific and Industrial 
Research, that the tasks for which available resources 
are used should be, not merely useful, but also the 
most useful, that can be undertaken for 1estormg the 
prosperity of the country, and that every practicable 
step be taken, once a piece of work 1s finished, to 
apply the results in practice 

The present position with regard to Colonial 
research 1s that 1ts ramifications and its relationships 
with the British and Colonial universities, as well as 
with Government departments ın Great Britam and 
with the Colonial governments themselves, have 
become so intricate that ıt could be plausibly argued 
that Colonial research should be administered inde- 
pendently of the Colonial Office, yust as the Lord 
President of the Council is responsible for the work of 
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the Department of Scientific and Industrial Research, 
the Medical Research Council and the Agricultural 
Research Council, independently of, say, the Home 
Office. Hence the Colomial Office should, as was 
mphed im the criticism of the Select Committee on 
Estimates, make ıt manifest that its administration 1s 
thoroughly competent to ensure the wise selection of 
targets and effective follow-up of results, and to com- 
mand the confidence alike of 1ts scientific staff and of 
those men of science who serve on 1ts advisory bodies 

It may be recalled that the organization of 
the Colonial Office was reviewed ın a debate in the 
House of Lords on October 24, when Lord Winster 
suggested the appointment of a Secretary of State 
for the Colonial African Empire ‘This suggestion 
met with little support, but, strangely enough, there 
was no reference in the debate to the one outstanding 
lesson offered by the vicissitudes of the East African 
gioundnuts scheme and which, from the recent report 
of the Overseas Food Corporation, now appears to 
have been learnt, namely, the imperative necessity 
for a firm scientific basis for all such schemes, and for 
ample tıme for experimental investigation on the spot 
before large-scale commitments are incurred It 1s 
to be hoped that the Select Committee on Estimates 
and the Advisory Council on Scientific Policy will 
not fail to look further into the points raised in the 
1946-47 report Before the next annual report on 
Colonial research appears, steps should be taken to 
establish beyond question the adequacy of the 
organization of the Colonial Office to deal with its 
scientific responsibilities, or, 1f the need be established, 
to strengthen ıt to discharge those responsibilities in 
a way which will command the full confidence of all 
those scientific workers ın any way associated with 
the work 


PHYSICO-CHEMICAL CONSTANTS 
OF ORGANIC COMPOUNDS 


Physico-Chemical Constants of Pure Organic Com- 
pounds 

By Prof J Timmermans (International Union of 

Pure and Applied Chemistry ) Pp viu-+693 (New 

York and Amsterdam Elsevier Publishing Co, Ine , 

London Cleaver-Hume Press, Ltd , 1950) 95s 


ROF. J. TIMMERMANS has done a service to 
science in bringing together m one volume 
authoritative values for the main physical properties 
of a large number of substances ın the realm of 
organic chemistry Up to the present, ıt has often 
been a matter of doubt as to the most rehable value 
to choose from the many to be found im the literature 
and as to the accuracy of the value when chosen 
These doubts need no longer exist, now that this 
volume 1s available 
The author is director of the International Bureau 
of Physico-Chemical Standards m Brussels and a 
member of the Committee of Physico-Chemical Data 
of the International Union of Pure and Apphed 
Chemistry As is stated m the preface, “The volume 
is among the fruits of a quarter of a century’s activity 
of the International Bureau and combines the results 
obtained in their laboratories with those provided by 
a systematic harvesting of the whole of the chemical 
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literature up to January Ist, 1950” But it 1s more 
than that, for ıt 1s the life-work, almost, of an expert 
m fine measurement whose steady enthusiasm has 
inspired the work Piof Timmermans is also the 
author of a book, “La Notion d’Espéce en Chimie” 
(Paris Gauthier-Villars, 1928), m which he sets out 
the precautions necessary before a measured constant 
may be deemed reliable, the standard of purity of 
the substance on which the determination 1s made 1s 
of first importance, and certain criteria of purity 
have to be satisfied That work was brought up to 
date and translated by R E Oesper and published 
unde: the title ‘Chemical Species” (New York and 
London Macmillan, 1940) 

The present volume ıs not only useful because ıt 
provides in an accessible way reliable values of the 
physical properties of organic substances, but also be- 
cause it directs attention to those details to which heed 
must be given if a measurement 1s to be of permanent 
value Those who make use of the book for reference 
should be careful to read the sixteen pages of the 
mntroduction, which set out the rules employed to 
assess the accuracy and precision of the published 
values of constants and the influence of the system 
of units adopted, It 1s only in the light of the author’s 
remarks in the introduction that the choice of the 
values ın the tables will be understood and their 
reliabihty gauged It ıs to be hoped that one result 
of the publication of this volume will be that the 
measurements recorded ın the hterature will in future 
be of a higher standard of reliability, and that so 
many will not fall outside the rules for incorporation 
m a futwe extended edition as have had to be 
discarded ın compiling the present volume 

The object of the work ıs set out clearly m the 
introduction ıt “records, as completely as possible, 
those physico-chemical constants of organic com- 
pounds which have been measured with sufficient 
care to warrant their acceptance as data established 
with & precision worthy of contemporary science”. 
The author states that “in order to facilitate the use 
of this work we have been careful to reduce the 
results of different authors to the same system of 
units, where this has appeared to be useful” It is 
not always clear where this has been done, and 
whether the results of some of the older measurements 
quoted would not need correction to the ternational 
scale of temperature 

As to the scope of the work, owmg to the lack of 
reliable data ıt 1s not possible to provide systematic 
tables of the chief physical properties of the com- 
pounds—such as density, boiling and freezing points. 
vapour pressures, viscosities, surface tensions, re- 
fractive mdices, and thermal constants and their 
variation with temperature—but only those properties 
of each substance which meet the standards of 
1eliability, and sometimes these are limited to only a 
few properties Nevertheless, in the 607 pages of 
tables there ıs a wealth of highly useful data relating 
to hundreds of organic compounds A full list of 
references 1s given at the end of the volume This 
follows a short sketch of the history of the systematic 
investigation of the physical properties of organic 
compounds which began with the famous work of 
Kopp on molecular volumes There ıs a formula 
mdex as well as a subject index, giving the names of 
the compounds and the number of the page on which 
the name appears Reference, therefore, 1s easy 

This book will be of value to the research chemist, 
and libraries should possess 1t for 1eference 

A C EGERTON 


oe 


48 


A PLANT ALKALOID HANDBOOK 


The Alkaloids 

Chemistry and Physiology Edited by R H F. 
Manske and H L Holmes Vol 1 Pp vin+525 
(New York Academic Piess, Inc , 1950) 10 dollars 


LKALOIDAL chemistry has expanded over the 
past few decades to such an extent that 1t can 

be no longer exhaustively or even adequately treated 
by single authors, as was formerly possible ın such 
classical works in this field as those of Bruhl and 
Henry Even so, the present work, m which the 
editors “aim to assemble ın five volumes all the 
pertinent knowledge of the chemistry and pharma- 
cology of the alkaloids”, ıs a bold venture, there 
is a danger of lack of umformity of treatment 
mevitable with a diversity of authors, however 
distinguished thom own contributions to origimal 
knowledge in this field 

In this book the seven chapters aie devoted to 
sources of alkaloids and their isolation (R H F 
Manske), alkaloids ın the plant (W O James), 
pyrrolidme alkaloids (L Marion), senecio alkaloids 
(N J Leonard), pyridine alkaloids (L Marion) , 
chemistry of the tropane alkaloids (H L Holmes), 
and strychnos alkaloids (H L Holmes) This first 
volume ıs naturally a shop window, but if the suc- 
ceeding volumes keep up the standard attained in 
this one the editors and authors will earn the plaudits 
of all organic chemists who acquire or who can 
consult such a noteworthy production 

The formule are printed in a clear form acceptable 
to chemists, and the tabular presentation of physical 
and other data 1s a pleasing feature of the work In 
dealing with the structure of strychnine and other 
alkaloids, the accepted formule, with numbering, 
could with advantage have been placed very early m 
the appropriate chapter 

Chapters 1 and 2 are highly stimulating essays 
containing, as they do, material not usually found in 
the routine alkaloidal text-book Workers on alka- 
lords must often have felt that the botanical classi- 
fication of species must bear some relation to the 
alkaloidal types found in the different species, a 
discussion of this problem is found m Chapter: 1 The 
reader’s attention 1s directed to Hutchinson’s “The 
Famulies of Flowering Plants”, ım which the evolution 
of flowering plants 1s portrayed, and to the orders 
which are alkaloid-bearing The time ıs evidently 
still not ripe fo. any convincing treatment of this 
subject, the observations that nicotine occurs m 
flowering plants (Spermatophyta) and ın the vascular 
eryptogams (Pteridophyta) show that considerable 
caution must be exercised in drawing generaliza- 
tions 

The contents of Vols 2, 3 and 4 are listed on the 
paper cover of Vol 1, but there 1s no mention of the 
eontents of Vol 5 Adequate treatment of the 
pharmacology of the alkaloids is foreshadowed in 
the editorial preface, as might be expected fiom 
the title of the series Fiom this first volume, 
however, ıt is not clear how this am ıs gomg to 
be attamed Presumably Vol 5 will be devoted 
m part at least to the pharmacology, since there 
is only cursory and qute madequate mention of 
any pharmacology ın the present volume It ıs 
eminently desirable that the phaimacology should be 
written by a pharmacologist, but to deal with all the 
pertinent knowledge of this aspect of the alkaloids 
will not be a light undertaking 
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This volume 1s singulaily fice from errors One 
curious slip occurs on p 279, where nortropane 1s said 
to be isomeric with ethylpiperidine The formula of - 
strychnine, m vogue until quite recently, 1s portrayed 
on p 418 with a missing methylene group For the 
decomposition of gold and platinum salts, 1t 1s true 
that hydrogen sulphide may be used (p 274); but 
Dudley’s silver method is infinitely preferable as ıb 
leaves no acidity and no colloidal metal sulphide 
It 18 surprismg to find m an American publication 
Adams’s catalyst referred to repeatedly and uniformly 
as Adam’s catalyst 

The subject-matter 1s reasonably up to date, and 
to keep ıt so the editors propose to issue supplements 
at periodic intervals HAROLD Kine 


SEVERI’S COLLECTED WORKS 


Francesco Severi. Memorie Scelte 
Vol 1 A cura dı Beniamino Segre (Comitato 
Nazionale per le onoranze a Francesco Sever1) Pp 
xx-+-458 (Bologna Dott Cesare Zuffi, 1950) 
4,000 lire 
S already noted in Nature of June 10, p 925, the 
national committee formed to o1ganize the 

celebration of Prof Severi’s scientific jubilee decided 
to publish a selection of his works ın four volumes 
The appearance of the first volume provides an 
occasion for a survey, perforce brief and incomplete, 
of the author’s productions and their relation to the 
previous literature 

Durmg his fifty years activity, Sever: has some- 
times built magnificently on existing foundations , 
at other times he has worked fiom original concepts 
of great power and fecundity While many eminent 
mathematicians contrive to live on the discoveries 
they have made in early years, Sever, at the age of 
seventy, constantly reveals fresh enterprise and con- 
tmues to inspire a large band of diserples An 
examimation of his prmeipal researches, which fall 
roughly mto four groups, will make this plain 

The first category, represented by the present 
volume, comprises the higher projective geometiy 
Here the main influence ıs his teacher Corrado Segre, 
the most skilled exponent of the synthetic technique 
But, far from contenting himself with the master’s 
mothods and aims, Severi has ranged wide, making 
gieat advances in such fields as Schubert’s enumera- 
tive geometry, Grassmann’s representation of linea 
spaces, and the foundations of algebraic geometry , 
to the latter subject ıs devoted a memoir published 
as 1ecently as 1948 

The second class includes the buational geometry 
of surfaces and manifolds, dealing with properties 
which are mvariant under birational transformation 
In 1903, about ten years after Castelnuovo and 
Emuques had begun their great task of creating the 
theory ab nto, Sever: was to make his first con- 
tributions, he proceeded to fill lecune, simplify 
proofs and, eventually, to sketch the difficult (and 
still incomplete) extension to manifolds ın general 
To this period belongs the puze memon, written im 
collaboration with Enriques, on hyperelliptie sur- 
faces, here again it ıs noteworthy that these re- 
searches are continued nearly forty years later, im 
the treatise on quasi-Abehan functions (Nature, 
October 16, 1948, p 593) 

In the thud eategory the above problems are 
treated by the transcendental methods devised by 
Abel and Riemann for curves, and first apphed m 
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detail to surfaces by Picard, durimg the last years of 
the nimeteenth century To this subject Sever: has 
made fundamental contributions, the first of which 
run parallel to results of Castelnuovo and Enriques, 
while the last are of quite recent date The most 
celebrated work m this field ıs the memoir (1906) 
which shows that, on an algebraic surface, any 
algebraic curve 1s equivalent to a lmear combmation 
of a finite number of such curves, from this stem 
various important consequences in the so-called 
theory of the base 

The fourth group, closely lmked with the second 
and thud, ongmates m the work of Picard, but 
reaches its full stature in the researches of Poincaré 
in the topology of manifolds From Poincaré these 
ideas passed to Lefschetz, who, m 1917, began the 
systematic development of topological and transcend- 
ental methods in algebraic geometry, deriving m 
the piocess inspiration from previous work of 
Sever: Some ten years later, Sever: himself took 
over these tools, which in his hands have since 
yielded abundant results, among them must be 
noted his extension (1934) of the theory of the base 
to any manifold, and his invention (1932) of systems 
of equivalence In the theory of surfaces, for example, 
the latter concept enables him to define rational 
series of pots, whereas the preceding theory con- 
templated only rational systems of curves These 
ideas, which to-day are far from being fully exploited 
even ın the case of surfaces, have already given rise 
to a considerable literature, m virtue of the fact that 
they span, not only classical birational geometry, but 
transcendental and topological theory as well 

To the above lst should be added a number of 
important papers on function theory and an entire 
series of treatises, most of them based on lectures, 
dealing with geometry and analysis All this work 
us informed with the greatest breadth and originality, 
and ım ıb versatility of method vies with elegance of 
presentation It ıs characteristic of Sever: that he 
should have found time and interest to write a 
briliant text-book of infinitesimal calculus, the notes 
and exercises of which provide an introduction to 
practically the whole of pure mathematics 

Yet even here, as ın the papers on analysis, one 
immediately discerns the Italian geometer In pre- 
cisely what the classical Itahan geometry consists 1t 
1s by no means easy to explain, though, ın essence, 
it 1s always concerned with the properties of poly- 
nomials, 1ts most successful instruments of research 
are of quite another character than algebraic An 
excellent example is furnished by the memoir, 
printed in the present volume, on the intersection of 
manifolds, this ıs devoted to an array of problems, 
each of which seeks the number of solutions common 
to a system of equations Yet, ın any given case, ıt 
would not only be difficult to set down these equa- 
tions ıb would be futile 

A second illustration 1s Castelnuovo’s theorem on 
the conditions of 1ationality of a surface—an alge- 
braic question, 1f ever there were one , nevertheless, ın 
the past fifty-five years, no ımportant variant of the 
original geometrical proof has been found This situa- 
tion 1s typical throughout the subject im most parts 
of projective and birational geometry the combined 
resources of modern algebra and topology have not 
merely failed to solve the outstanding problems, 
but have hitherto proved powertess to attack the 
majority of questions to which geometers have 
already provided solutions. In fact, the algebraists 
who, during the past twenty years, have sought to 
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revise classical methods, have scarcely begun to 
take the measure of their difficulties, if they are to 
succeed, algebraic technique must sooner or later 
be transformed beyond recognition 

It remains to add that the present volume has been 
produced under the able direction of Prof B Segre, 
who contributes a short preface, that Sever: himself 
has interwoven valuable commentaries here and 
there, that the book contains a complete hst of the 
author’s publications to the end of 1949, and that 
printing and binding are worthy of the contents 

L Rote 


AMERICAN SPIDERS 


American Spiders 

By Dr. Willis J Gertsch (New Illustrated Naturalist 
Series) Pp xin+285+64 plates (New York D 
Van Nostrand Co, Inc , London Macmillan and 
Co, Ltd, 1949) 52s 6d net 


R WILLIS J GERTSCH ıs an official of the 
American Museum of Natural History who has 

long been known for his interest ın spiders It may 
be said at once that his book 1s a model for anyone 
who has to attempt the difficult task of displaymg 
before the general reader a specialist’s study of a 
remarkable group of anmnals 

First, he mtroduces the reader to the Arachnida 
as a whole, and then, m three chapters, tells the 
story of the spider’s life This has the merit of being 
written consistently from the pomt of view of a man 
of science, and ıb is thoroughly up to date All the 
traditional mistakes, half-truths and partial revela- 
tions are in these pages replaced by the latest views or 
corrected by the most recent discoveries The chapter 
on the sex life of spiders may seem to be dispro- 
portionately long, but the author might justify this 
on the ground that courtship 1s more highly developed 
among spiders than any other invertebrates, and ıt 
provides unrivalled opportunities for the study of 
instinctive actions, sexual selection and other 
theoretical topics 

After an account of the evolution of spiders, Dr 
Gertsch devotes four chapters to the different 
families One of these, on the Mygalomorphe, the 
miscalled tarantulas, ıs particularly welcome to 
European readers, for the sub-order ıs not well 
represented ın European fauna nor adequately 
described ın the literature Nor does the author omit 
the primitive Liphistude or the rare Hypochilide, 
the scientific mterest of which is great, ın fact, he 
shows throughout a strikmg wisdom in the mention 
of details (such as the two-segmented anterior 
spinnerets of Alatypus) which are of true biological 
significance 

Dr Gertsch makes an attempt to find some 
alternatives to the usual Latm family names, but 
when this leads him to write of “‘Feather-footed”’ or 
“Ogie-faced”’ spiders, 1t may be doubted whether the 
effort ıs worth while But this is a detail This book 
covers a wide field—so wide that ıt mcludes the 
spider m mythology, medicine and economics—and 
covers it pleasantly, accurately and authoritatively 
The illustrations in colour and photogravure, which 
deserve a special word of praise, surpass anything 
else ın the spider books of to-day 

The book 1s expensive, but it ıs well worth its 
price There is no other which could be more con- 
fidently recommended to the beginner ın arachnology, 
nor, indeed, to others T H Savory 
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Viscometry 
By Dr A C Menington Pp vin+142 
Edward Arnold and Co, 1949) 16s net 
Abe monograph on the measurement of vis- 
cosity 1s intended chiefly for the research worker 

who needs an up-to-date survey of the many available 
methods and their advantages and limitations The 
first four chapters deal with the general principles of 
viscometry, the conventional absolute methods, and 
their adaptation for 1elative measurements The 
more important technical viscometers are then 
described, and tables for converting the readimgs of 
the Redwood No 1, Saybolt and Engler instruments 
to kinematic viscosities are grven ın an appendix A 
chapter on gases gives an account of the standard 
capillary-flow experiments, and also those methods 
particularly applicable to vapours and to work at 
low temperatures Miscellaneous methods described 
include Bridgman’s experiments with a falling- 
cylinder system and Rhodin’s dnect-reading instru- 
ment ‘The special problems of measurements on 
very viscous materials (with viscosities of 10°10 
poises) are discussed, with a warning note as to the 
urgent importance of temperature control The final 
chapter on applications to rheology deals with the 
chief classes of anomalous viscosity and grves some 
of the methods of measuring velocity gradient 
duectly f 

Appheatıons to particular industiies are mentioned 
biiefly ın the text, with reference to comprehensive 
bibliographies at the end of each chapter, totalling, 
ın all, several hundred original papers In this 
respect the book ıs almost like the index volume to 
an encyclopedia, and ıt should be invaluable to the 
worker seeking concise and rapid direction on some 
special problem in his own field This ıs the chief 
purpose for which the book was wiitten , but 1t can 
also be recommended as an excellent critical dis- 
cussion of a branch of physics which, perhaps because 
of 1ts development on the technical side, often figures 
rather briefly in the standard academic books The 
author 1s a senior scientific officer at the Ministry of 
Supply G R NOAKES 


Lessons on Soil 
By Sir E J Russell Second edition Pp xx-+134 
(Cambridge At the University Press, 1950) 7s 6d 


ANY years ago Sir John Russell was permitted 
to give some lessons to some of the children of 
the village school at Wye When he removed to 
Rothamsted he was invited to continue his Jessons with 
the third form at St George’s, Harpenden Not sur- 
prisingly, his subject was the soul, and, before his 
lessons began, the pupils were warned that the 
material taught would be modified according to their 
reactions and, later, published His book first 
appeared in 1911 and, since that time, has been 
reprinted a number of times Now, after an mterval 
of twenty yeais, Sir John has prepared a second 
edition which, although brmgmg the factual material 
to date, repeats the pattern of the first issue of 
thirty-nme years ago Nor was there need for 
change 
Fiom the begmning the author invited the teacher 
who might make use of the book to use ıt only as an 
aid to his own and his pupils’ observations “No 
description or illustration can take the place of direct 
observation, the sumplest thıng ın Nature ıs m- 
finitely more wonderful than our best word pictures 
can ever paint 1t ” Each lesson, therefore, 1s designed 
so that the teacher of soil science may make use of 
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local illustrations, although with each topic he 1s grven 
practical details on how to make the lesson arresting 
and remembered The text is simply written and 
easy to follow, the diagiams and photographs clear 
and relevant, and, altogether, Sir John has written 
a text-book for teachers which should serve as 
encouragement and guide to any othe: former 
presidents of the British Association who caic to 
follow suit Teachers of biology will be grateful to 
him for all the practical suggestions ın his book 
T H Hawks 


New Biology, 9 
Edited by M L Johnson and Michael Abercrombie 
Pp 128+10 plates (Harmondsworth Penguin 
Books, Ltd , 1950) Is 6d 

HE nmth issue of “New Biology” contains two 


articles dealing with insect movements One, by 
C B Willams, deals with the deliberate movement 


u 


of butterflies by migration, while the othe1, by © G , 
Johnson, describes the accidental distribution of ” 


msects by drift “on the wings of the wnd”? Wilhams 
discusses the evidence which indicates that migration. 
ın more than three hundred species of butterflies and 
in a large number of moths occurs ın practically all 
parts of the world fiom the equator to the Arctic 
Circle Besides giving examples of the aerial dis- 
persal of insects by wind, Johnson discusses factors 
influencing aerial populations of insects as well as 
recent research at Rothamsted and Cardington 

In another article I Berenblum sums up the main 
results of mquuies into the causes of cancer and 
shows that a 1eal understanding of the difference 
between a cancerous cell and a normal one needs 
exhaustive investigation of the processes which go 
on inside cells Prof W Rowan examinos Canada’s 
premier problem of animal conservation, namely, the 


periodic scarcity of the Canadian snowshoe rabbit . 


which ıs the mamstay of certain predatory fur- 
bearmg mammals and meat-eating birds Other 
articles include one by Prof © W Wardlaw on the 
male fern, B A ulby on phosphorus drugs and 
msecticides, and R F Ewer on recent researches 
on whales 


Principles of High-Polymer Theory and Practice 
Fibers, Plastics, Rubbers, Coatings, Adhesives By 
Prof Alois X Schmidt and Prof Charles A Marlies 
(McGraw-Hill Chemical Engineering Series) Pp 
xu+743 (New York and London McGraw-Hill 
Book Co , Inc , 1948) 45s 


‘HE authors have set themselves the task of 
describing in a single volume the fundamental 
chemical and physical principles underlying the 
technology of high polymers—both natural and 
synthetic Early chapters deal with definitions and 
fundamental concepts, molecular forces and an 
interpretation of the special properties of high 
polymers There follow chapters describing the 
formation and structure of high polymers and their 
solubilty and molecular-weight relationship The 
subject of moulding and manipulation 1s introduced by 
a general account of rheological principles The first 
part of the book 1s concluded with chapteis on mech- 
anical. electrical, thermal and optical properties In 
the second part the preparation, properties and 
applications of each type of polymeric material are 
described m turn 
The account ıs clear and precise throughout, and 
the book should serve as a useful introduction to the 
vast field of high polymers 
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POLARIZATION OF THE SUNLIT SKY 


By Pror S CHANDRASEKHAR, F.RS, and DONNA ELBERT 


Yerkes Observatory, University of Chicago 


T 1s well known that Lord Rayleigh accounted for 
the principal features of the illummation and the 
polarization of the sunlit sky m terms of the laws of 
scattermg now associated with his name On 
Rayleigh’s mterpretation, the deep blue colour of the 
sky at the zenith is related to the X4 dependence of 
the scattermg coefficient on wave-length and the fact 
that for small optical thicknesses, +,, the mtensity of 
the diffusely transmitted light ıs proportional to t, 
Similarly, the strongly varymg polarization of the 
sky 1adiation, and m particular the maximum 
«polarization in a direction at mght angles to the 
direction of the sun, is related to the fact that on, 
Rayleigh’s law the light scattered at rght-angles to 
the dnection of meidence should be completely 
plane-polarized, whereas that scattered ın the for- 
ward or the backward direction should have the 
same polarization as the meident ght Smee this 
explanation 1s based on laws valid only for the 
elementary acts of single scattermg, we cannot expect 
it to account for those features of the sky radiation 
which are to be traced directly to the admixture, ın 
the observed light, of light which has suffered more 
than one scattering process im the atmosphere, and 
among the most strikmg of these latter features 1s 
the phenomenon of the neutral ponts where the 
polarization ıs zero Thus, ıt ıs found that there 
are ın general two neutral pomts on the principal 
meridian, (that 1s, the meridian contammg the sun) 
‘For angles of meidence not exceeding 70° these 
neutral points occur about 10-20° above and below 
the sun, these are the neutral pomts of Babmet 
and Brewster, respectively. On the other hand, when 
the sun is low, then near the horizon opposite the 
sun and about 20° above the anti-solar pomt & new 
neutial pomt occurs, this ıs the Arago pomt These 
facts should be contrasted wıth what should be ex- 
pected on, the laws of single scattermg, namely that 
the polarization should be zero m the direction of 
the sun 

The neutial pomts were observed and discussed a 
great deal durmg the nmeteenth century, culminating 
ın the early years of this century ın the monumental 
work of Dorno? Dorno not only observed the neutral 
pomts on the prierpal meridian, but he also m- 
vestigated ın detail the contimuation of these neutral 
points over the entire hemisphere along the so-called 
‘neutral lines’ These lines separate the regions of 
gositive from the regions of negative polarization 
and show a remarkable dependence on the direction 
of the sun, (see Fig 2) 

Durmg the nmeteenth century the exstence of 
shese neutral pomts and thew behaviour with the 
lirection of the sun were regarded as one of the most 
markable phenomena im meteorological optics 
Jonsideiable thought was accordimgly given to 
iccounting for them by many mnvestigators, including 
\1ago®, Brewster*, Soret‘, Hurion®, Pernter®, Exner’, 
Tonsen! and Ahligrimm’, among otheis It was, how- 
wer, Soret who first clearly recognized that the 
»ecurrence of the neutral pots must be due to the 
»resence of secondary and higher orders of scattermg 


To substantiate this idea, Soret gave a semi-quantita- 
tive theory of the phenomenon by superposmg the 
radiation, resulting from the primary scattermg by 
an element of volume on the secondary scattermg 
by the same element of volume, on the assumption 
that the sources of primary scattermg are located 
principally ın the plane of the horizon (cf van de 
Hulst*) Soret’s ideas were extended and worked 
out m great detail by Ahigrmmm But Ahlgrimm’s 
developments are restricted by his assumption that 
the entire phenomenon could be accounted for by 
considermg the scattermg which takes place m a 
small spherical volume, and by his neglect of all 
orders of scattermg higher than the second and the 
gradual attenuation of the meident light of the sun 
and its replacement by scattered light diffused 
through the medium These aie clearly very severe 
limitations, and one can question whether the ex- 
planation of the phenomenon given on such premises 
really goes beyond the simple recognition, that we 
can understand the phenomenon f we take mto 

account the higher orders of scatte:mg 
It ıs clear that a rigorous theory allowmg for all 
orders of scattermg cannot be developed without 
deriving the equations governmg the transfer of 
radiation m an atmosphere m which each element 
scatters m accordance with Rayleigh’s laws But 
these equations were formulated only so recently as 
19461 However, the need for a development along 
these lines was clearly stated in 1913 by L V King 
m & paper of great mterest'? However, King decided 
against an exact treatment of the problem with the 
remark, “The complete solution of the problem from 
this aspect would require us to split up the meident 
radiation, into two components one of which 1s 
polarized m the prmeipal plane and the other at 
right-angles to ıt. the effect of self-illumination [that 
is, Of the higher orders of scattermg m our present 
termimology] would lead to two simultaneous mtegral 
equations in three variables the solution of which 
would be much too complicated to be useful” With 
this comment, King restricted himself to the problem 
0° 
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Fig 1 Calculated positions of the neutral points for various angles 

ofineidence The abscissa gives the zenith distance of the sun, and 

the ordinate gives the corresponding positions of the neutral 

ponts The Arago point occurs on the side of the horizon opposite 

he sun, to emphasize this, 1ts position on the sky is dicated by 
the dashed curve 
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Fig 2 Dorno’s observations of the neutral lines on May 17, 1917, 

at Davos The various curves were determined dunng the follow- 

ing times when the zenith distance of the sun varied by the 
amounts given 


7P 19- 7 28 Qo = 87° 10 — 0° 
.------ 6P 13- 6? 33 Oo = 78° 14’ - 81° 30’ 

5P 14- 5P 34 Qs = 68° 20° — 71° 44” 
-0-0-0-0-0- 3P 15- 3P 42 Bo = 48° 12 — 52° 40° 
— — — 9 9- 9 34 Oo = 44° 21’ - 40° 33’ 
-- -- 9 44-10% 11 Bs = 39° 5’ ~ 85° 26’ 

12? 56- 17 14 Oo = 29° 30’ ~ 81° 26° 


of the general ılummatıon of the sky and worked 
out a theory on assumptions which did not allow 
for the partial polarization, of the radiation field 
or the anisotropy of the scattered radiation In 
the later developments along the limes imitiated by 
King, by Tichanowsky™, Chapman and Hammad, 
the angular distribution of the scattered radiation. 1s 
allowed for m accordance with the ‘phase function’ 
3(1 + cos? @)/16x but this law gives the angular 
distribution only for incident natural lght and 1s 
not of general applicability However, there exists 
an, investigation by Tichanowsky’ and a later one 
by Hammad” im which the secondary scattermg 1s 
treated correctly. But none of these latter investiga- 
tions has led to numerical results relatmg to the 
neutral pomts, and, many case, orders of scattermg 
lugher than the second are always ignored and, more- 
over, no attempt 1s made to take mto account the 
effect of the reflexion by the ground 

The foregoing brief account of the earlier work on, 
the illummation and the polanzation of the sky 
emphasizes the need for answering the following two 
questions First, what 1s the best way m which we 
can characterize @ general partially polarized radia- 
tion field ın order that the exact equations of the 
problem can be correctly formulated ? Secondly, 
is there a basic problem the solution of which will 
provide a simple and a convincing explanation of 
the phenomenon of the neutral pomts and Imes ? 

These questions have been considered by one of 
us m recent years (see “‘Radiatrve Transfer’, by S 
Chandrasekhar, Oxford, 1950), and a theory has 
been developed which provides the exact solution 
of a problem ın terms of which ıt appears that we 
can account for all the essential features of the 
phenomenon of the neutral pomts and hnes Actually 
the solution of the mathematical problem was 
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Tıg 3 The neutral hnes as predicted by the theory The various 
curves refer to the following zenith distances of the sun 





0 =587°, —— 0) = 48 9°, 

Os = 761°, -0-0-0- Qo = 502°, —— 0 = 369°, 

The curves in this figure which roughly correspond to Dorno’s 
observations are marked similarly 


obtained three years ago’? The theory ıs described 
and briefly ulustrated in “Radiative Transfer” 
(chapter 10, see particularly § 73); but it is only 
during the past year that we have made sufficiently 
extensive calculations to provide detailed comparisons 
between the predictions of the theory and the 
observations But before we describe these newer | 
results of our calculations, 1t may be of interest to 
summarize briefly the manner in which the two, 
questions which we raised earlier were answered 

Considering first the most convenient characteriza- 
tion of polarized light, we observe that, to describe 
a general radiation field which ıs partially plane- 
polarızed!8, we need three parameters to specify the 
mtensity, the degree of polarization and the plane 
of polarization But ıt would scarcely be possible to 
include such diverse quantities as an imtensity, a 
ratio and an angle m any symmetrical way m formu- 
lating the basic equations It appears that for these 
latter purposes the most convenient representation 
of polarized light 1s by a set of parameters first mtro- 
duced by Stokes’? in 1852 In spite of the funda- 
mental importance of these parameters they do not 
seem to be generally known for example, they are 
not to be found ın any of the standard books on, 
optics However, the meaning of these parameters 
for a partially plane-polarized beam ıs particularly 
sumple Let } and r refer to two aibitrarily chosen 
directions at right-angles to one another m the plane 
taansverse to the direction of propagation of the 
beam The mtensıty J ((p) m a direction at an angle ọ 
to the direction of / must go through two complete 
cycles as } goes through 360°, ıt must therefore be 
expressible ın the form 


T (¥) = I, eos? p + Ir sm? h + 4 U sin 2h (1) 


The coefficients I), Ip and U m this Fourier representa- 
tion are the Stokes parameters In terms of these 
parameters the direction, y, of the plane of polariza- 
tion and the degree of polarization, 8, are given by 


we 


A 
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tan 2y = Uji — In) (2) 


and 


8 = (I; — Ir) sec 2y/(Zi + Ir) (3) 

The additive property of the Stokes parameters 
which makes them so convenient for treating transfer 
problems 1s evident from the representation (1) 
If two mdependent streams of polarized hght are 
mixed, then the Stokes parameters characterizmg the 
mixture is the sum of the Stokes parameters of the 
individuel streams 

In terms of the Stokes parameters a law of scatter- 
ing 1s specified by a matrix, smce an elementary act 
of scattermg results m a lnear transformation of the 
parameters Consequently, by considermg the 
mtensity as a vector I with the components I), I, and 
U and replacing the ‘phase function’ commonly mtro- 
duced to desertbe the angular distribution of the 
scattered radiation by a ‘phase matrix’, we can 
formulate the basic equations without much diffi- 
culty?® Once the equation of transfer has been 
formulated ın the manner we have described, the 
next question concerns the problem which we wish 
to consider as basic ın the theory of the ı1llummatron 
and the polarization of the sky This ıs provided by 
the followmg standard problem in the theory of 
diffuse reflexion, and transmission 


A. parallel beam of radiation, of net flux nF = 
n(£,, Fr, Fy) per unit area normal to itself ım the 
three Stokes parameters 1s meident on a plane- 
parallel atmosphere of optical thickness +,, 1n some 
specified direction (—», @o), where u denotes the 
cosine of the angle to the outward normal and ¢ the 
azimuthal angle It ıs required to find the angular 
distribution of the hght diffusely transmitted below 
the surface + = t; 


The foregoing problem has been solved exactly and 
the solution is given ın “Radiative Transfer” (§ 71) 
This ıs not the place to describe the details of the 
method of solution, suffice ıt only to say that the 
solution was made possible by the existence of certain 
myvariances which the laws of diffuse reflexion, and 
transmission by plane-parallel atmospheres must 
satisfy (These mvariances form the basis of the 
developments summarized in ‘Radiative Transfer’ ) 

We are, of course, particularly interested m the 
case when, the meident light 1s natural In this case 
Fı = F, = 42 (where xF denotes the net flux of the 
meident natural light) and Fy = 0 In these or- 
cumstances the intensity and the polamzation of the 
sky as witnessed by an observer at t = t, and in the 
direction (u,p) are governed by the equations given, 
below In these equations J; and J; refer to the 
intensities m directions (m, the transverse plane) 
parallel and perpendicular, respectively, to the meri- 
dian passing through the direction specified by (,¢) 
We have 


3 Fis 
32 u — Wo 





I (R » PoPo> Tı) = 


x [{b(v 0) + xlo} Elu) + 2 {b(H0) + Suo)} ale) 
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16 u ~ po 
x [2 (a — p?)12 (T— u}? bo {x0 (uo) yo (u) 
— Y® (po) X® (u)} sin (Pa — 9) 
= p (Lu?) {X® (po) YP (u) — Y® (uo) X (u)} 
X sin 2 (po — 9) J, (6) 


where ¥, ¢, , Y® are twelve functions of the 
single variable y These functions are defined m 
“Radiative Transfer”, p 269 However, it may be 
stated here that the eight functions, Y, $, x, ¢, & 7, 8 
and c, can all be expressed m terms of two pairs of 
functions X,Y; and X,Y, <A tabulation, of the four 
pairs of functions for various values of t, provides, 
therefore, the complete solution of the problem 

Before we can apply the foregomg solution to the 
problem of the 1Jlummmation of the sky, we must con- 
sider the effect of the ground at t = t, The solution 
expressed by the formule (4)-(6) assumes that the 
ground is a perfect absorber However, if the law of 
reflexion, by the ground is specified, then ıb 1s not a 
difficult matter to relate the solution of the problem 
when there 1s a ground to the solution of the standard 
problem This reduction is particularly srmple if ıt 
18 assumed that the ground reflects accordmg to 
Lambert’s law with an albedo à, that is, the hight 
reflected by the ground ıs unpolaiized and uniform 
im the outward hemisphere independently of the state 
of polarization and the angular distribution of the 
meident light, and that, further, the outward flux 
of the reflected light 1s always a certam fixed fraction. 
? o of the mward normal flux of the 1adiation incident 
on the surface In this latter case, the corrections bo 
Ii, I, and U given by equations (4)-(6) are. 


U (vg, PoPe> Tı) = 





I* = Ta gy oP leo) + yeleo)} [1-yxe)], (7) 
Ir = tag Ho T rleo Eyle} ve), (8) 
and 


(9) 


where y; and yr are two further functions of y (related, 
however, to X;, Yı and X,, Y,) and & is a certain 
constant depending only on 7, 

While the solution described by the foregoing 
equations was obtained some three years ago, æ 
detailed comparison of the predictions based on this 
solution, with the results of observations had to await 
the tabulation of the basic eight functions X), Yı, s 
X® and Y® ofu This tabulation has now been 
completed, and the followmg is a bref summary of 
the results we have obtamed 

The calculations have been made fo: a number of 
values of +, But for purposes of illustration we shall 
restrict ourselves m this article to the case t; = 0 15 
this 1s approximately the value of the optical thick- 
ness at 44500 A 

Fust considermg the degiee of polarization foi 
various angles of meidence, we determined the neutral 
pomts which occur on the prmerpal meridian both 
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Tig 4 Variation of the degree of polamzation ın the prinepa 
meridian for various angles of jncidence The abscissa gives the 
zenith distance and the ordinate gyes the degree of polarization 
in per cent The curves marked 1, 2, 3 and 4 represent the 
variation for the angles of incidence 0) = 90°, 76 1°, 50 2° and 0°, 
respectively The thick sohd curves are obtained before any 
ground corrections have been apphed The dashed curves are 
obtained if we allow for a ground reflecting according to Lambert’s 
law with an albedo 4, = 0 25 The thin intermediate curves are 
obtained if 4) 010 The positions of the neutral points are 
also indicated 


with and without the ground conection It was 
found that the ground correction even with an albedo 
as high as 25 per cent did not make any sensible 
difference to the positions of the neutral pomts?! 
This ndependence of the neutral points of the ground 
correction 18 not difficult to understand The laws 
of Rayleigh scattermg give the maximum polariza- 
tion for the scattered light , all other laws give much 
less polarization A gound reflecting accordmg to 
Lambert’s law can therefore scarcely compete with 
Rayleigh scattermg for producing polarization The 
effect of reflexion by the ground ıs therefore essentially 
one of adding a component of natural light to the 
polarized light already present Consequently, we 
can expect the reflexion by the ground to reduce the 
degree of polarization, but not turn the plane of 
polarization or change the direction of zero polariza- 
tion 

The results of the calculations on the neutral 
points are summarized m Fig 1 It will be seen that 
the calculations predict the occurrence of neutral 
pomts in the manner they are observed In particular, 
1t will be noticed that the Brewster pomt sets when, 
the angle of meidence ıs about 68°, simultaneously 
the Arago pomt rises on the opposite sky As the 
sun sinks lower, the Arago pomt rises higher, and 
when the sun sets the Babmet pomt and the Arago 
pomt are both at an equal elevation, of about 20° 
above the horizon, 

As we have stated, points of zero polarization occur 
only on the principal meridian At the pomts 
analogous to the neutral pomts on the other meri- 
dians, the sgn of the polarization changes, this 
depends on whether J; 1s greater than or less than, I; 
The polarization 1s assumed positive if J; 18 less than 
I, and negative if the reverse 18 true On this con- 
vention, the polarization 1s negative on the principal 
meridian between the Babmet and the Brewster 
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pomts, outside these pomts the polarization 18 
positive Thus on the prmcıpal meridian the Babmet 
and the Brewster pomts separate the regions of, 
positive from the regions of negative polarization 
The neutral hnes do the same for the entire hem- 
sphere 

The neutral Imes have been observed most carefully 
by Dorno?, and the diagram representing his principal 
results 1s reproduced in Fig 2 It will be seen from 
this figure that when the sun ıs nearly on the horizon 
the neutral line connects the Babinet and the Arago 
pomts by a closed symmetrical curve of the shape of 
a lemmuscate*? As the sun rises this lemmuscate 
becomes more and more asymmetrical, and when the 
angle of meidence exceeds 68° the lemumscate opens 
out and a part of the locus appears on the horizon 
below the sun and passes through the Brewster pomt 
which has now risen The neutral hne consists of 
two such separated curves until the angle of meidence 
becomes about 44°, when the two ends meet and we» 
have agam a closed re-entrant curve For still smaller 
angles of incidence the neutral lme ‘collapses’ towards 
the centre and finally reduces to a pomt when the 
sun is at the zenith 

The neutral lmes computed with the aid of the 
formule we have given for various positions of the 
sun (which roughly correspond to Dorno’s observa- 
tional curves) are Ulustrated m Fig 3 It 1s seen that 
all the features exhibited by the observations are 
faithfully reproduced by the theoretical curves 

Turning next to the degree of polarization, we have 
ulustrated ın Fig 4 ıts variation, on the principal 
meridian for various angles of meidence It will be 
noticed that the maximum polarization always occurs 
in a direction which is very nearly at mght-angles to 
the ineident direction In the absence of ground 
corrections, the maximum polarization is about 
90 per cent and ıs very nearly mdependent of the 
altitude of the sun, though there ıs a slight mcrease 
for high altitudes However, when the correction for 
reflexion by the ground 1s made, the maximum 
polarization decreases with mereasing altitude of the 
sun in & quite pronounced manner The observations 
do show such a behaviour, and we conclude that this 
trend 1s due to reflexion by the ground 

Finally, m Fig 5 we have compared the degree 
of polarization at the zenith for various angles of 
meidence with the observations of Tichanowsky** 
It will be seen that the observed polarizations are 
systematically lower than the predicted ones even 
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Fig 5 Variition of the degree of polarization at the zemth for 

various angles of incidence ‘The curve 4 = 0 allows for no ground 

reflexion ‘The other two curves allow for reflexion by a ground 

with the albedos indicated The dashed curve represents the 
observations of Tichanowsky 
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for a ground reflecting with an albedo as high as 
25 per cent This discrepancy must clearly be due to 
the scattermg by suspended dust and particles. This 
last reference to the scattermg by particles suggests 
that, since we now have an exact theory for de- 
termiming the molecular component of the sky radia- 
tion, we have a means of analysmg the non-molecular 
component of the sky radiation 
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SCIENTIFIC RESEARCH IN 
BRITISH COLONIES 


“MNOLONIAL Reseaich 1949-50”* is an omnibus 
work which includes, besides the annual report 
of the Colonial Research Council, the seventh annual 
report of the Colonial Products Research Council, 
the sixth annual report of the Colonial Social Science 
Research Council, the fifth annual reports of the 
Colonial Medical Research Committee and the Com- 
muttee for Colonial Agricultural, Animal Health and 
Forestry Research and the third annual reports of 
the Colonial Insecticides, Fungicides and Herbicides 
Committee and the Colonial Economie Research 
Committee Its 155 pages constitute a record of 
research which bids fair to become wellnigh as 
impressive as that m the annual reports of the 
Department of Scientific and Industrial Research , 
nevertheless, in spite of mformation regarding staff 
and publications, “Colonial Research” ın its present 
form still falls far short of being the reference work 
that the annual report of the Department of Scientific 
and Industrial Research now provides 
Some of the information appended to the annual 
report of the Colonial Research Council duplicates 
that already published in Colonial 107 ın the return 
of schemes made under the Colonial Development 
and Welfare Acts by the Secretary of State for the 
* Colonial Office Coloma] Research, 1949-50 Reports of the 
Colonial Research Council, Colonial Products Research Council, 
Colomal Social Science Research Council, Colonial Medical Research 
Committee, Committee for Colonia) Agricultural, Animal Health and 
Forestry Research, Colonial [usecticides, Fuugicides and Herbicides 


Committee, Colonial Economic Research Committee (Cmd 8063 ) 
Pp 155 (London HM Stationery Othce, 1950) 38 6d net 
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Colonies Disbursements for the year were well over 
£14 milhon, bringmg the total sum allocated for 
research schemes from Colonial Development and 
Welfare funds since 1940 to about £7} million net, 
to which must be added something hke a further 
£1} milhon additional assistance provided by Colonial 
governments About 325 per cent of the total 
allocation has been for agricultural, vetermary and 
forestry schemes, 14 4 per cent for medical research, 
14 0 per cent for fisheries research, 8 7 per cent for 
social science and economie research, 7 6 per cent 
for tsetse and trypanosomiasis research, 6 5 per cent 
for insecticides research, 4 6 per cent for Colonial 
products research, 4 1 per cent for anti-locust research 
and 7 6 per cent for other miscellaneous purposes 
Important schemes made dung the year include 
provision for expanding and maimtaiming for five 
years the former Rockefeller Yellow Fever Institutes 
at Lagos, m Nigena, and at Entebbe, m Uganda, 
which were taken over as a British responsibility on 
January 1, 1950, and will in future deal with all virus 
diseases affecting West and East Africa, respectively , 
provision for the mamtenance for five years of the 
Institute for Research and Training in Fish Farmmg 
at Penang, in Malaya, and the establishment of an 
East African Marine Fisheries Research Station m 
Zanzibar, and of a Fisheries Research Station at Fort 
Roseberry ın Northern Rhodesia to serve that terz1- 
tory and Nyasaland 

The recruitment of scientific workers, especially 
the younger men, showed a definite improvement 
dung the year, which witnessed the introduction of 
the Colonial Research Service, and the Colonial 
Research Studentship Schemes, notably those in sorl 
science and fisheries, attracted a considerable fi ld of 
candidates and should lead to many useful research 
workers being secured for service ın the Colonial 
Empire Reference 1s also made to the promotion of 
co-operation between Colonial governments ard the 
Department of Scientific and Industrial Research, 
particularly in building, road and water pollution 
research and with the Pest Infestation Laboratory 
Further research was undertaken durung the year 
by the African Studies Branch of the Colonial Office 
into the contemporary history and problems of 
African administration, while Lord Hailey has now 
completed his survey of African native administration 
and the organization of native couts The Colonial 
Local Government Advisory Panel has been of great 
assistance to Colonial governments, and the work of 
the regional anti-locust organizations ın Africa, 
administered and financed on an international basis, 
is developing steadily The second volume of the late 
Dr Kuczynski’s Colonial Demographic Survey, 
covering East Africa, the South African High Com- 
mission Territories, Mauritius and Seychelles, was 
issued during the year, while the Crown Agents’ 
Engineering Advisory Service continued to furnish 
technical information to visiting Colonial officials 
and in reply to inquiries from the Colonies 

The Mauritius-Seychelles Fisheries Survey ended 
in December 1949, the final results of the Gulf of 
Aden Fisheries Survey have now come in and a first 
report on the Fisheries Survey m Sarawak has been 
received The work of the Directorate of Colomal 
(Geodetic and Topographic) Surveys was again 
duected chiefly to the preparation of maps of specific 
areas scheduled for immediate development, but 
some progress has been made ın the preparation of 
standard topographical series Recruitment of geo- 
logists umproved very considerably, and besides the 
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expansion of the existing geological surveys in Kenya, 
Uganda, Tanganyika, Nyasaland, Nigeria, the Gold 
Coast, Sierra Leone and British Guiana, new surveys 
were formed in Jamaica and in the British territories 
im Borneo The Tsetse Fly and Trypanosomiasis 
Committee has been reconstituted with the following 
terms of reference: ‘To consider and advise on the 
co-ordination of action, mecluding research and 
reclamation, directed against human and animal 
trypanosomiasis”, and during the year forty corre- 
spondents with the Water Pollution Research 
Laboratory of the Department of Scientific and 
Industrial Research were nominated by Colonial 
governments 

The report of the Colonial Products Research 
Council is in two parts—a general report and & most 
interesting review of some research work ın progress 
The former refers to the rmportant observation made 
during the year that banana plants resistant to attack 
by Fusarvum oxysporum cubense, the cause of Panama 
disease, harbour ın their root system certain bacteria, 
which produce antibiotic substances highly active 
against fungi and other micro-organisms In the root 
systems of the Panama disease-susceptible Gros 
Michel variety of banana, such bacteria are apparently 
absent or very rare Following further work by Dr. 
A © Thaysen and his collaborators, Drs Arnstein, 
Cook and Lacy, working in the Imperial College of 
Science and Technology, London, have found that 
the actinomycete toxic to Fusarwum oxysporum 
cubense, isolated from a Jamaican soil, gave a mixture 
of pigmented strains, and from the fluid culture of the 
red strain an antibiotic, musarm, was isolated which 
1s a powerful anti-fungal agent but less effective as an 
antibacterial antibiotic Working in the University 
College of the West Indies, Prof C H Hassall and 
Miss L Wong have separated seven strains from 
Mercdith’s actinomycete, from one of which they 
have isolated an antibiotic differing completely ın its 
properties from musarin, and which has been desig- 
nated manamyem Dr. L F Wiggins’s synthesis of 
the cycle ketonic acid, 2-acetyleyclohex-4-one-1- 
carboxyhe acid by condensation of butadiene and 
§-acetylacrylic acid is of special mterest as providing 
an example of the conversion of sucrose derivatives 
into a homocyelic compound and thus facilitating the 
industrial utilization of sugar The properties of 
sugar cane waxes are being carefully studied, and, 1n 
Prof M Stacey’s laboratory at the University of 
Birmingham, Mrs C E M Tatlow has continued to 
study new trifluoroacetyl derivatives of the sugars. 
The dextran blood-plasma substitute 1s now bemg 
marketed under the name ‘Intiadex’, and Prof 
Stacey ıs investigating a number of new problems, 
notably the optimum molecular size of the degraded 
dextran for transfusion At the University College 
of North Wales, Prof S Peat has developed com- 
paratively simple methods for producing high-quality 
amylose and amylopectin from potato starch Work 
carried out during the year at the Colonia] Micro- 
biological Research Institute has given a general 
picture of the types of micro-organisms which are 
active during the fermentation of the cocoa bean in 
Trmidad and Grenada, and has shown the complexity 
of the problem of the nature of the substance or sub- 
stances responsible for the development of the 
chocolate aroma m fermented cocoa beans Investiga- 
tions on the polyphenche substances in fresh and 
fermented cacao beans have been extended Prof 
T P Hilditch and his collaborators have continued 
the investigation of vegetable drying oils and have 
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proved that heat treatment of the o1] seeds from 
Tetracarmdwum conophorum prevents the develop- 
ment of free fatty acid ın the seeds on storage, while 
further technical trials have established the super- 
iority of this oil to lmseed oil Ouls from various 
varieties of groundnuts and sunflower seeds grown in 
East Africa have been examined at the request of 
the Overseas Food Corporation Dr J © Smith 
and Mr C Pickering have further mvestigated the 
wetting agents obtamed from certain hydrocarbons 
present in Trinidad petroleum, while the study of the 
chemistry of eugenol has been continued ın Prof 
G R Clemo’s laboratory Some progress has been 
made ın the study of the saponin isolated from the 
wood of Mora excelsa, and the Council has supported 
the study of plant materials of potential medicinal or 
insecticidal value 

The sixth annual report of the Colonial Social 
Science Research Council refers to the particular 
attention given during the year to the staffing of 
regional institutes and to their relation with Colonial 
universities, to the further employment of sociologists 
and other workers who have become accustomed to 
Colonial conditions and to the fullest possible utiliza- 
tion of the experience of research workers Progress 
has been made ın the establishment of the Institute 
of Social and Economie Research attached to the 
University College of the West Indies, and Dr 
Audrey Richards has been appointed director of the 
East African Institute of Social Research, the pro- 
gramme of which for the next five years will be con- 
centrated on linguistic studies, basic ethnographical 
studies recommended in reports on social research 
needs prepared for the Council, the utilization of 
these basic studies ın @ comparative study of local 
government, and an urban survey of Jinja and its 
periphery Building on a modest scale should start 
shortly The new Colonial universities are begmnmng 
to be ın a position to sponsor research ın the social 
sciences, while among projects ın progress may be 
mentioned the ethnographical survey of Afiica, a 
handbook of African languages, the socio-economic 
surveys of Zaria (Nigeria), Mba-Ise, Owerri (Nigeria) 
and Oshogbo (Nigeria), psychological testing in 
Nigeria, studies of the political organization of 
typical communities ın the Gambia and socio- 
logical research at Genier1 (Gambia), and anthropo- 
logical studies of the Turkana (Kenya), the Acoli, 
Lugbara and the Alur and Jonam (Uganda), and 
also sociological studies ın North Borneo and S:inga- 
pore 

The fifth annual report of the Colonial Medical 
Research Committee, besides the continuance of all 
the main research schemes initiated or supported by the 
Committee during 1948-49, records the initiation of 
new investigations of leprosy, particularly in relation 
to the use of the sulphone group of drugs, and of 
loiasis, as well as the strengthening of the filanasis 
unit at Mwanza, Tanganyika Territory The East 
Afiican Medical Survey has been transferred to 
Mwanza from Malza, and ın Jamaica a study of the 
infectivity and habits of the suspected malaria 
vectors, particularly in relation to housing, and the 
possibility of control by residual insecticides has been 
initiated The East African Malaria Unit was estab- 
lished with headquarters at Muleza, Tanganyika, and 
arrangements for taking over the research laboratory 
at Freetown, Sierra Leone, were completed during 
the year Followig preliminary therapeutic trials 
which showed that African subjects with bancroftian 
filariasis tolerated much higher doses of ‘Hetrazan’ 
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than the level of 2 mgm /kgm usually employed 
elsewhere, ın prolonged cowses, the toxicity of 
_ Hetrazan’ was tested on two hundred Africans free 
from filariasis and ıt was concluded that doses con- 
siderably higher than those usually employed could 
safely be given Extensive surveys have been made 
of the ineidence of infection of L lea and other 
filarial infections both m human bemgs and ım 
Chrysops, the vector species, in the Kumba and 
Bamenda divisions in the Cameroons and elsewhere, 
and the wide distribution of Chrysops in Africa has 
been noted, meluding its presence in areas where 
lo1asis 1s not a problem 
A disturbing development ın malaria therapy m 
Malaya has been the appearance of proguanil- 
resistant strains of P falesxparum The Hot Chmate 
Physiology Laboratory at Oshodi, Nigeria, has been 
completed and equipped, and studies have been made 
on the ability of native-born West Africans to work 
in severe heat and humidity, the effect of arterial 
occlusion upon the sweat rate and sweat composition, 
the metabolic costs of common tasks, blood chemistry 
and daily sweat loss in routine tasks Physiological 
research at Makerere College, Uganda, has included 
red blood cell counts of students and the preparation 
of precipitin sera, investigations have been carried 
out of tick-borne relapsing fever, and the success of 
chloromycetin ın the treatment of scrub typhus has 
been amply confirmed A field research unit based 
on the Institute for Medica] Research, Kuala Lumpur, 
Malaya, ıs making a long-term study of scrub 
typhus 
The fifth annual report of the Committee for 
Colomal Agricultural, Animal Health and Forestry 
Research reviews the regional agricultural research, 
as under the East Afiican Agricultural and Forestry 
Research Organization, where work 1s being done in 
t mycology, cluding a study of the canker disease of 
eypresses, and where absence of staff has impeded 
the research into the sudden death disease of the 
clove trees The individual research projects are 
assisted from Colonial Development and Welfare 
Funds and research work ıs undertaken as part of the 
programme of Colonial departments Under the 
banana research scheme administered by the Imperial 
College of Tropical Agriculture, Tmmidad, work on 
the breeding of male parents carrying the factors of 
immunity to Panama disease has reached a stage 
at which httle further progress can be made until 
the projected expedition to south-east Asia can take 
place , and under the cocoa research scheme, sumilarly 
administered, work 1s proceeding on the completion 
of testing the ICS clones, the establishment of a 
collection of cacao types, of Zheobron.a species and 
alhed types, and breeding of improved strains, 
meluding those resistant to witches broom  Ind1- 
vidual research projects include the appointment of 
an officer in charge of termite research in the Colonies 
to study termites in the field and train entomologists 
for this specialized work, mm the first place m East 
Afnea In British Guana manuria]l research in 
progress aims at the solution of the phosphate 
problem, while in the Federation of Malaya mech- 
anical cultivation trials of rice recerved special 
consideration On the Gold Coast, research into lime 
die-back disease has shown that a virus 1s responsible, 
that most sweet citrus 1s capable of carrying 1t and 
that Aphis cutrreedus Kirkaldy (A tavarest del Guercio) 
is one of the vectors In Mauritius, research 1s bemg 
carried out to find means of controlling or eradicating 
the mtroduced shrub Cordia macrostachya (Jacq ), 
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which is @ serious weed in sugar plantations, also 
clonal selection trials are in progress at the Lya- 
munga Coffee Research Station, Tanganyika Reports 
are also included from the standing Cocoa Research, 
Soils and Stored Products Sub-Committees 

The Colonial Insecticides, Fungicides and Herbi- 
cides Committee appointed two new sub-committees 
during the year, one to consider problems relating to 
herbicides and arboricides (meluding defoliants) and 
the other to deal with defoliants Arrangements have 
been made with the Imperial College of Science and 
Technology, London, and the Agricultural Research 
Couneil for fundamental work on insecticides to be 
conducted at the Imperial College Field Station, 
Silwood Park, and at Rothamsted Experimental 
Station Prelummary work on a number of the 
newer insecticides has been agreed on, and the 
establishment of a Colonial Insecticides Research 
Unit in West Africa ıs recommended A study of the 
behaviour of mosquitoes ın huts treated with DDT 
and BHC has commenced, and also of the effect of 
partial defoliation of the bush in tsetse concentration 
areas on tsetse control and the disinfestation of 
trains against tsetse The work of the Colonial 
Insecticides Research Team, Porton, on aqueous 
suspensions of insecticides, the formation and pro- 
perties of DDT crystals, the toxicity of compound 497, 
‘Chlordan’ and ‘Toxaphene’, and the fumuigant 
action of msecticides, and that of the Colonial Insecti- 
eides Research Unit, Hast Africa, on tsetse, mosquitoes 
and malazia, and malaria eradication in Mauritius are 
reviewed in some detail 

The third annual report of the Colonial Economic 
Research Commuttee records that arrangements for 
research projects into the national income of Nigeria, 
the problems arising from the dependence of certain 
Colonial territories upon imported foods and on 
transport economics in relation to economic develop- 
ment, with special reference to Nigeria, are well under 
way, difficulty in securing suitable research workers 
has continued to be @ principal hindrance to progress 
Other schemes 1n progress at the end of the year were 
Dr J Greaves’s inquiry into Colonial monetary 
systems, and an investigation by Mr P T Bauer of 
the organization of trade m West Africa 


FIFTIETH ANNIVERSARY OF THE 
NOBEL FOUNDATION 


N December 10, the Nobel Foundation celebrated 

its fiftieth anniversary Alfred Nobel, a man of 
great vision and unique generosity, and most keenly 
mterested m the welfare of mankind, wished his 
discovery of dynamite, the most potent explosive of 
his time, and the huge estate collected through its 
manufacture, to benefit peace and progress To 
achieve this he directed that his estate after his death 
should constitute a fund, the mterest of which would 
be distmbuted annually ın the form of prizes to those 
who, durmg the preceding year, shall have conferred 
the greatest benefit on mankind The mterest was to 
be divided into five equal parts, and apportioned as 
follows one part to the person who shall have made 
the most mmportant discovery or invention within the 
field of physics, one part to the person who shall 
have made the most important chemical discovery 
or improvement, one part to the person who shall 
have made the most important discovery within the 
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domain of physiology or medicine, one part to the 
person who shall have produced m the field of 
hterature the most outstanding work of an ideahstic 
tendency, and one part to the person who shall 
have done the most or the best work for fraternity 
among nations, for the abolition or reduction of 
standing armies and for the promotion of peace 

The prizes for physics and chemistry were to be 
awarded by the Swedish Academy of Science, that 
for physiology or medical work by the Caroline 
Institute in Stockholm, that for literature by the 
Academy m Stockholm, and that for champions of 
peace by a committee of five persons to be elected by 
the Norwegian Storting 

Nobel added that ıt was his wish that m awarding 
the prizes no consideration whatever should be given 
to the nationality of the candidates, so that the most 
worthy should receive the prize, whether he be a 
Scandinavian or not Later ıt was realized that m 
practice a prize could not be awarded for work done 
durmg the preceding year only The rules of the 
Nobel Foundation were correspondingly amended, 
stating that the provision m the will that the 
annual award of prizes shall refer to work during the 
preceding year shall be understood ın the sense that 
the awards shall be made for the most recent achieve- 
ments in the fields of culture referred to in the will, 
and for older works only if their significance has not 
become apparent until recently 

In his contribution to a volume just pubhshed, 
entitled “Nobel The Man and His Prizes’ (Stock- 
holm Sohlmans Forlag), Lilestrand, who for the 
past thirty-two years has filled the important post of 
secretary of the Medical Nobel Committee, emphas- 
izes the marked similarity between certam expressions 
in Nobel’s will and the regulations governmg the 
Rumford Medal, which is awarded by the Royal 
Society m London “to the author of the most ım- 
portant discovery or useful umprovement made 
during the preceding two years on heat or hight, the 
preference always being given to such discoveries as 

tend most to promote the good of mankind” 

It seems probable that these directives served as a 
model for Nobel when he began to plan his awards 
for new and important contributions to human wel- 
fare m certain scientific or other cultural fields 

Competence to submit proposals for the award of 
Nobel Prizes for Physics and Chemistry 1s enjoyed 
by (1) Swedish and foreign members of the Royal 
Academy of Science, (2) members of the Nobel 
Committees for Physics and Chemistry, (3) men of 
science who have been awarded a Nobel Prize by 
the Academy of Science, (4) professors of physics 
and chemistry in several Scandinavian universities , 
(5) holders of corresponding chairs ın at least six 
universities or corresponding institutions selected by 
the Academy of Science with the view of ensuring 
the appropriate distribution of the commission over 
the different countries and ther seats of learning , 
and (6) other men of science from whom the Academy 
may see fit to invite proposals, an authorization of 
which the Academy makes use on generous lines 

Competence to submit proposals for the award of 
the Nobel Prize for Physiology and Medicine 1s 
enjoyed by (1) members of the teaching body of 
the Caroline Institute, (2) members of the medical 
class of the Royal Academy of Science , (3) previous 
recipients of the Nobel Prize for Physiology and 
Medicine , (4) members of medical faculties of several 
Scandinavian universities, all the bodies which are 
named above under (5) and (6) 
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. That good use 1s made of these generous competence 
statutes of the Nobel Foundation 1s shown by the fact 


that in the course of the past fifty years as many as . 


872 names have been suggested as recipients of the 
Nobel Prize for Physiology and Medicine alone 

Whue the ultimate responsibihty for the distribu- 
tion of the Prize for Physics and that for Chemistry 
lies with the Swedish Academy of Sciences and for 
the Prize for Physiology and Medicine with the 
Caroline Institute (Medical Faculty), much of the 
responsibilty 18 borne by the special committees 
appointed to advise these institutions The members 
of these committees carry out a heavy and difficult 
task ın scrutimizing the large number of proposals 
submitted. In 1950 the number of nominations for 
the Prizes for Physics, Chemistry and Physiology and 
Medicme were as high as 56, 72 and 113 respectively 

General merit alone m promoting science does not 
qualify for obtainmg a Nobel Prize Several con- 
tributions by the same person but in different fields, 
none of which 1s portant enough by itself to qualify 
for an award, are not considered It ıs after recog- 
mzing the fundamental mportance of a discovery 
that ıt ıs ascertained who ıs or are responsible for 
that quahfying advance The statutes of the Nobel 
Foundation thus do not exclude the possibility of one 
person obtaming more than one Nobel Prize 

However, only one Nobel laureate has so far 
obtained more than one prize, that was Marie Curie, 
who recerved one and a quarter awards The Physics 
Prize in 1903 was shared by Becquerel and by Pierre 
and Marie Curie, half of the prize bemg allotted to 
Becquerel In 1911 the Chemistry Prize was very 
appropriately awarded to Mare Curie, “for ha 
services to the advancement of chemistry by the 
discovery of the elements radium and polonium, 
by the isolation of radium and the study of the 
nature and compounds of this remarkable element” 
As Irene Johot-Curie and Frederic Joliot obtamed 
the Chemistry Prize m 1935 “for their synthesis of 
new radioactive elements”, the Curie family has 
received no less than five Nobel Medals,"which may 
reman a record for all time 

The history of the Nobel Foundation covers much 
of the history of physics, chemustry and medicine of 
the past fifty years 

The awarding mstitutions very happily chose 
Rontgen as the first recipient of the Physics Prize, 
while Van't Hoff and von Behring were given the 
Prizes for Chemistry and Medicine In the history of 
science, few discoveries have put mto motion an 
avalanche as mighty as did Rontgen’s, leading from 
Beecquerel’s fundamental observation to the discovery 
of radium and to the birth of nuclear sciences so 
intimately connected with the name of Rutherford 
There ıs no branch of science that has not benefited 
from the discovery of X-rays 

The presentation of Nobel Prizes 1s always a great 
and solemn event This year, the fiftieth anniversary 
of the Foundation, has been marked by even. greater 
ceremony : 

All former laureates were invited to attend, 
twenty-five came from abroad to jom ther five 
Swedish colleagues m celebrating this most happy 
event They were headed by Max von Laue, who 
received the Physics Prize m 1914 for his discovery 
of the diffraction of X-rays by crystals, a work which 
immensely accelerated the rate of motion of the 
avalanche released by Rontgen’s discovery 

In the beautifully decorated Hall of the Academy 
of Music, HM King Gustav handed over the Physics 
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Prize to Powell, the Chemistry Prize to Alder and 
Diels, and the Prize for Physiology and Medicme to 
y Hensch, Kendall and Reichstem. 

Dr Osterlng, when addressing Bertrand Russell 
at that oceasion on behalf of the Swedish Academy 
of Literature, pomted out that Russell’s philosophy 
may be said ın the best sense to fulfil just those 
desires and intentions that Alfred Nobel had m mind 
when he mstituted his przes There exist quite 
striking sumilarities between their outlooks on life 
Both of them are at the same time sceptics and 
utopians, both take the gloomy view of the con- 
temporary world, yet both hold fast to a belief in 
the possibility of achieving logical standards for 
human behaviour 

During the banquet m Stockholm’s splendid Town 
Hall which followed the presentation, tribute was 
paid to Alfred Nobel’s memory and also to the 
achievements of the present and former laureates It 

{was emphasized that the great attendance at the 
fiftieth anniversary ceremonies 1s a sign of the high 
esteem ın which science and literature are held in 
Sweden, as well as an expression of deep admiration 
and indebtedness to those who through their brillant 
achievements have enriched our minds and contri- 
buted to the welfare of human beings 

In a world torn by political disumty, the Nobel 
Foundation, m the spirit of 1ts founder, has always 
tried to serve the cause of ternational understanding 
Let us hope and trust that this spirit will prevail in 
the times to come G Hevesy 


OBITUARIES 


Prof. W. Kosters 


, Pror Witnetm Kosrers, president of the Physik- 
salisch-Technische Anstalt at Brunswick m Western 
Germany, died suddenly at Munster, ın Westphalha, 
on July 28, 1950, at the age of seventy-four With 
his death the science of metrology loses one of its 
most energetic and experienced workers 

Wilhelm Kosters was born on April 25, 1876 He 
studied physics, mathematics, chemistry and mmer- 
alogy at the Universities of Munster, Greiswald and 
Bonn His first appomtment after graduating as 
Dr phil m 1899 was with the Kaiserlche Normal- 
eichungskommussion (Standards Commuttee), which 
later became the Reichsanstalt fur Mass und Gewicht 
When this establishment was amalgamated in 1917 
with the Physikahsch-Technische MReichsanstalt, 
Kosters became director of the Department for 
Weights and Measures and was head of the Labora- 
tory Between 1899 and 1917, Kosters was scientific- 
ally active in all the Laboratories of the Committee 
and at an early age made valuable contributions to 
the methods of metrological observation and instru- 
mentation, his contribution to the development of 
the larger comparator was a decisive factor in 
influencing subsequent measurmg technique of the 
German length standard In 1917 he was appointed 
head of the laboratory dealimg with length standards 

In 1892, in Sèvres, Michelson compared the metre 
with the wave-length of the red cadmium line Fabry 
and Perot ın 1907 made a check comparison and 
obtamed a result which was within one ten-mullionth 
of Michelson’s result Followmg these measurements, 
the opimon prevailed ın metrological circles that a 
wave-length of a particular monochromatic hght 
could be used mstead of the mternational metre 
standard, and Kosters was a pioneer m the appli- 
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cation of wave-length measurements for determming 
standard length He saw the advantage to industry 
im the use of interference measuring methods, and his 
work resulted ın 1920 m the Kosters’s mterference 
comparator built by Carl Zeiss, of Jena, and which, 
by its universal application, has in no mean way 
contributed to the fact that German mdustry in the 
field of metrology holds the position 16 does to-day 

In 1921 Kosters was elected a member of the 
Comité International des Poids et Mesures, and here 
he successfully advocated the use of a wave-length as 
a measure of standard length, at the seventh con- 
ference, held m 1927, ıt was decided provisionally 
that the metre was equivalent to 1,553,164 13 times 
the wave-length of the red line of cadmium in dry 
air at 15° C, at a pressure of 760 mm mercury and 
g = 980 665 em sec Kosters’s definition of stan- 
dard gauge length was accepted internationally and, 
at his proposal, the yellow-green krypton lime 
(A = 0 565") was accepted as the wave-length 
standard Under Kosters’s leadership this line was 
selected as 1t was found to be reproducible with the 
required degree of accuracy, and, indeed, at the time 
of his death, Kosters was still experimenting in this 
field usmg krypton-84 and -86 

The results of Kosters’s scientific work led to 
improvements and developments in a great number 
of applications the development of standard lamps 
for the mterference method of measuring length 
(1928) , mvestigations on the Doppler spread of the 
lines of the spectrum and experiments ın the cooling 
of lamps with solid nitrogen (1938) , development of 
the mterference double prism (1931), determmation 
of the constituents of sea water by interference 
methods (1930), development of a comparator for 
the measurement of the International Ohm (1935) , 
work on the precision measuiement of the refractive 
index of glass plates by the mterference method 
(1940) , imtroduction of a standard temperature of 
20° C for industrial measuring purposes, which 
Kosters considered specially umportant and which 
was adopted by the International Committee for 
Weight and Measure at Paris m 1939 

In 1948 Prof Kosters was appointed the first 
president of the Physikalisch-Technische Anstalt, 
Brunswick (now renamed Physikalisch-Technische 
Bundesanstalt), which is the successor of the Phys- 
ikahsch-Technische Reichsanstalt formerly situated 
in Berlm-Charlottenburg He carried out the very 
difficult executive tasks of rehabilitatmg the Phys- 
ukalisch-Technische Anstalt ın ıts new surroundings 
at Brunswick durmg the critical and trying post-war 
period m an able manner, and his loss will be doubly 
felt, first, because he was an able executive, and 
secondly, because the load of executive duties 
prevented him from completing the metrological 
work for which he was so well known It 1s char- 
acteristic of the man that he was not a writer of 
books, once a scientific problem on which he had 
been engaged extensively was resolved, his interest 
m that problem was finished, and perhaps through 
this he may be known only to the specialists, smee 
he leaves behind remarkably little published scientific 
work E Korwarz 


Prof W T Gordon 
Pror W T. Gorpon, emeritus professor of 
geology ın the University of London, died on 
December 12 at the age of sixty-six after a very 
short period of retirement 
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He graduated at Edmburgh, and after a period of 
research at Cambridge returned to his University as 
lecturer ın paleontology under Prof James Geikie 
In 1914 he was appomted lecturer ın geology at 
King’s College, London, taking charge of what was 
then quite a small department He maintaied ıt 
durmg the First World War, and in the succeeding 
phase of expansion his vigour and orgamizing ability 
developed 1t so considerably that the title of professor 
of geology was conferred on him in 1921 He occupied 
the chair for twenty-seven years 

Durmg these earlier years, Prof Gordon laid the 
foundations of his notable work on the Lower 
Carboniferous flora His name will always be 
associated with two famous localities for petrified 
fossil plants on the shores of the Firth of Forth, 
Pettycur and Gullane He developed the interesting 
and important theory that favourable opportunities 
for such petnifactions were found m the vicimty of 
freshly deposited beds of voleamice ash subjected to 
contemporary weathering, and he successfully appled 
this theory in guiding his field collection He pub- 
lished detailed accounts of a number of umportant 
species One of his most mmportant contmbutions 
was the collection of complete material for the 
deseription of the genus Patys, published m 1935 
His interests also ranged widely m the field of 
invertebrate palazontology, and he made an important 
addition to our knowledge of the rather enigmatical 
group of the Archxocyathme based on material 
from Antarctica Further, though he published httle 
on the mineralogical side of his subject, he had wide 


NEWS an 


Theoretical Physics at King’s College, Newcastle 
upon Tyne: Prof. G S Rushbrooke 


Dr G S RUSHBROOKE has been appomted as 
from next September to the chair of theoretical 
physics at King’s College, Newcastle upon Tyne, 
which replaces that of experimental phvsics occupied 
by Prof QG W Todd until his death m February 1950 
Dr Rushbrooke studied at Cambridge, gainmg first 
classes m Parts I and II and a distinction m Part ITI 
of the Mathematical Tripos, and several prizes After 
graduating, m 1936, he worked first wth R H 
Fowler on statistical theory, and was awarded 
the Rayleigh Prize for an essay on the theory of 
solutions, ın 1938 He proceeded to the Ph D degree 
m 1940, after having spent a year as research assist- 
ant to Prof N F Mott at Bnstol He then moved 
to University College, Dundee, where he worked first 
m the Department of Mathematics and afterwards in 
the Department of Physical Chemistry During these 
five years he published numerous papers on a variety 
of subjects, mostly mathematical- chemical m ehar- 
acter From 1945 until 1948 he was working chiefly 
on iesearch problems, in the Departments of 
Mathematics and Chemistry of the University of 
Leeds, and he then proceeded to Oxford as senior 
lecturer m theoretical physics, which post he still 
holds Dr Rushbrooke has published or collaborated 
in more than twenty original papers covering a wide 
field m mathematical physics and chemistry His 
main interest 1s ın statistical mechanics, and he has 
written a book on the subject which has been very 
well received He will be welcomed at Newcastle, 
not only by the Department of Physics but also by 
those of mathematics and chemistry 
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knowledge of the gemstones, particularly of the 
diamond he was active as a consultant m this field 
for the greater part of his working life 

Prof Gordon served as secretary and vice-president 
of the Geological Society of London, as president of 
Section C (Geology) of the British Association at the 
Aberdeen meeting and he was active m the work of 
many other societies It 1s much more difficult to 
express in short compass any adequate appreciation 
of his services to his College and University He was 
a real friend to the students of King’s College and a 
notable teacher of his subject Old students of hus 
are at present serving as heads of three of the Schools 
of Geology ın the University of London, meluding 
his own He did much also to develop the teaching 
of engmeermg geology and geography at King’s 
College But his memory will live in the minds oi 
many who never entered his Department, for hi 
strength of character and great personal charm made 
him a notable figure ın the general College hfe, anc 
he gave freely of his abounding energy and vitality 
of mind to a wide circle both within and beyond thi 
College walls S. W WOOLDRIDGE 


Wa regret to announce the following deaths 


Lieut -Colonel J P Mead, C BE, formerly directo 
of forestry ın Malaya, on January 2, aged sixty-four 

Mr W F Perree, CIE, durmg 1919-25 chie 
conservator of forests and president of the Fores 
Research Institute, Dehra Dun, on December 6 
aged seventy-nine, 
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Sir James Cantlie (1851-1926) 


To the specialist m tropical diseases, Sur Jame 
Cantle, who was born one hundred years ago, 01 
January 17, 1851, is known as the founder of th 
London School of Tropical Medicine, of the Roya 
Society of Tropical Medicine and Hygiene, and of th 
Journal of Lropwal Medicine and Hygiene The first 
aid worker remembers him as the creator of th 
College of Ambulance, the author of popular Re 
Cross manuals, and the inventor of a bullet-proo 
ambulance stretcher for rescue work m the trenches 
while members of the Royal Army Medical Corp 
recall that his Voluntary Medical Staff Corps was th 
parent of the Royal Army Medical Corps of th 
Termtomal Army To the layman, Canthe is th 
rescuer of Sun Yat Sen, founder of the Chines 
Republic, the evangelist of ‘physical jerks’, authc 
of “Degeneration amongst Londoners’, the ma 
who advocated a national society for the preventio 
of decaying teeth, suggested bringing sea air in pipe 
from Brighton to London, and attacked the Eto 
jacket for exposmg the loms A versatile mar 
possessed of mfectious vitality and a keen spirit c 
adventure, Cantlie was a fine teacher, an entertain 
speaker and wniter, and an amusing companion H 
was a veritable genius for inventing thmgs great an 
small His many and varied public services have tende 
to overshadow his contributions to medicine, such a 
his operation for liver abscess, for which he introduce 
instruments of his own design Cantlie was a graduate « 
the University of Aberdeen and was appomted assistar 
surgeon at Charing Cross Hospital at the youthful ag 
of twenty-six He was created KBE in 1918 an 
died on March 28, 1926, ın his seventy-fifth year 
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The Physikalisch-Technische Anstalt 


ELSEWHERE ın this issue we record the death of 
Prof W Kosters, the first president of the Physik- 
alhisch-Technische Anstalt, which ıs situated a few 
mules west of Brunswick ın the British Zone, and 1s 
successor to the Physikalisch-Technische Reichs- 
anstalt, of Berlm-Charlottenburg During the War, 
many departments of the Physikalisch-Technische 
Reichsanstalt had been dispersed to various university 
towns, the major part to Weida ın Thuringia (Russian 
Zone) Some 80 per cent of its buildings at Char- 
lottenburg were eventually destroyed by bombing 
Although, therefore, the move to new premises was 
dictated by necessity, ıb brought with it many 
advantages The Physikalisch-Technische Reichs- 
anstalt had outgrown its Charlottenburg premises, 
and these, being situated m a municipal neighbour- 
hood, had as time went on become imereasingly 
unsuited for delicate scientific measurements Fol- 
lowmg agreement between the three Western 
Occupyimg Powers, the Scientific Research Branch 
of the British Element of the Control Commission for 
Germany was made responsible in 1948 for the 
rehabilitation of most of the departments remaining 
in Berlin, and the scattered elements elsewhere, as 
the Physikalisch-Technische Anstalt This was part 
of the policy of the Scientific Research Branch, of 
encouraging German research of a peaceful nature as 
opposed to the mam policy of controlling and pre- 
venting research for war purposes A site on the old 
Luftfahrtforschungsanstalt Hermann Goermg near 
Brunswick m Lower Saxony was placed at the 
disposal of the Physikalisch-Technische Anstalt, on 
condition that the extensive demilitarization of the 
buildmgs with war potential was undertaken The 
Luftfahrtforschungsanstalt had escaped destruction 
during the War probably because ıt 1s situated ın & 
thick wood and was provided with elaborate camou- 
flage The Deutsche Physikalische Gesellschaften in 
the Bntish Zone (which at their recent annual 
meeting held in Bad Nauheim were reconstituted as 
the Verband der Deutschen Physikalischen Gesell- 
schaften) appomted a committee consisting of Profs 
Heisenberg, Kopfermann, von Laue and Pohl to 
advise on the selection of a president, and the choice 
fell on Kosters Hitherto the policy had always been 
to recruit the president from outside the Physikalisch- 
Technische Reichsanstalt 


International Standards and Use of Insecticides 


THREE subjects are, ın the maim, dealt with in the 
report on the first session of the Expert Committee 
on Insecticides of the World Health Organization 
(Technical Report Series, No 4, pp 46, Geneva 
World Health Organization, London HM Station- 
ery Office, 1950, 2s 3d , 30 cents) The first 
concerns the specifications of international standards 
for msecticides and their formulations for use agamst 
vectors of malaria, together with specifications for 
standard spraying equipment for malaria control and 
its adaptability to regional conditions The second 1s 
the elaboration of a standard method for the elm- 
imation of msect vectors of disease from ships and 
aircraft, while the third ıs the recommendation of 
measures that might be given general application for 
the prevention of the mtroduction of anopheline 
mosquitoes into areas free or freed from them 
Detailed specifications are laid down for DDT, 
together with the methods for determimmg the 
required chemical and physical characteristics of 
technical grade DDT Other msecticides are left m 
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abeyance General requirements for formulations are 
set out. Specifications for hand and compressior 
sprayers are given in some detail, and technica 
improvements recommended Methods of ‘dis 
msection’ of ships and aircraft for quarantime pur. 
poses are described using DDT and the pyrethrins 
and the recommendations of the committee on the 
composition, dosage and forms of distribution of the 
isecticide in the aircraft are given The measures 
that, m the opmion of the committee, should be 
considered in the endeavour to prevent re-mtroduc. 
tion of anopheline mosquitoes ın an area freed fror 
them are then described Brief consideration 1s giver 
to the question of the interchange of information anc 
literature, the waiving of customs duties on materia 
for imsect control, the functions of the World Healtk 
Organization panel of experts on msecticides, the 
toxicity of DDT to man, and rodenticides 


James Young 


Aw article by A D Cummings m the October 195( 
issue of Discovery (11, No 10) gives details of how the 
petroleum industry was started m Great Britain by 
James Young Just over a hundred years ago In 1847 
Young received a letter from Lyon Playfair, chemisi 
to the Geological Survey, explaining that a spring o: 
“mineral naptha”’ had been discovered on an estate 
near Alfreton, Derbyshire, and inviting Young tc 
develop an industry which would provide a lamp o1 
cheaper than the sperm oil then ın use “Young, whc 
was then works manager to a chemical firm i 
Manchester, mvited his employers to promote the 
project, the 1dea was considered too trivial tc 
discuss Yet, within twenty years, Young was able 
to retire with a comfortable fortune and, after severa 
disappointments, was able to launch an mdustry 
which ıs still working profitably An iteresting 
sequel to Playfair’s original lette: was that no furthei 
oil discovery was made in Great Britam until 1918 
when a small quantity of oil was discovered neal 
Chesterfield 


Taxonomy of Tropical African Plants 


SHORTLY before the appearance of the paragrapl 
under this title in Nature of December 2, p. 936, thi 
secretary of the Association pour l'Étude tax 
onomique de la Flore d’Afrique tropicale, Dr J 
Léonard, tendered his resignation No officia 
Belgian representative was present at the maugura 
meeting In consequence of the above resignation : 
meeting was held at Kew on December 14 to elect : 
new secretary Twenty-one botanists were present 
including taxonomists from the Anglo-Egyptiaz 
Sudan, Austria, Portugal and the United States o 
America Letters m support of the ams of the 
Association had been received from botanists ır 
Belgium, France, Germany, Italy, Nigeria anc 
Sweden By a unanimous vote of those present, Mr 
R D Meikle, of the Royal Botanic Gardens, Kew 
was elected secretary, and all communication: 
regarding the Association should be addressed to him 


Physical Society’s Annual Exhibition 


Tue thirty-fifth annual Exhibition of Scientific 
Instruments and Apparatus arranged by the Physica 
Society will be held during April 6-11, excluding Sun 
day, m the Royal College of Science Main Building 
Impertal Institute Road, London, S W 7, and also 1 
the Huxley Building, Exhibition Road (opposite the 
Science Museum) All tickets will be valid for entry 
ito both buildmgs The first day will be reservec 
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for members of the Society and the Press only Dıs- 
courses will be delivered by eminent men of science 
on four days of the Exhibition, and the prize-winning 
models of the Society’s annual Craftsmanship and 
Draughtsmanship Competition will be on show A 
handbook of the Exhibition, contamuing full deserzp- 
tions of all exhibits, will be available early m March 
from the Physical Society, 1 Lowther Gardens, Prince 
Consort Road, London, S W 7 


Chemical Aspects of Cell Division 


Tue Manchester Section of the Chemical Society, 
m conjunction with the Institute of Petroleum, the 
Royal Institute of Chemistry and the Society of 
Chemical Industry, 1s holdmg a symposium m the 
University of Manchester on March 15 on “Chemical 
Aspects of Cell Division” The speakers and their 
subjects are Prof A Haddow, “Recent Develop- 
ments in the Study of Cytotoxic and Carcimogenic 
Action”, Dr W © J Ross, “Cytotoxic Action in 
Relation to Chemical Reactivity”, Dr F L Rose, 
“Cytotoxic Action in Relation to Molecular Shape” , 
Prof J N Davidson, “Chemical Components of the 
Cell”, Prof W T Astbury, “The Problem of the 
Collaboration between Proteins and Nucleic Acids’’ , 
Dr W M Dale, “The Indirect Action of X-Rays on 
Aqueous Solutions of Biologically Active Substances, 
and the Specificity of tre Radiation Effects”, Prof 
E C Dodds, “The Appheation of Biological Research 
on Hormones, with Special Reference to the Cancer 
Problem” The chairmen of the three sessions will be 
Profs A Haddow, J W Cook and E R H Jones 
Further particulars can be obtamed from Dr M A T 
Rogers, Imperial Chemical Industries, Ltd , Dyestuffs 
Division, Hexagon House, Blackley, Manchester 9 


Colonial Service: Recent Appointments 

Tux following appointments in the Colonial Service 
have recently been announced Miss E A Blundell 
(woman education officer, Kenya), head of science 
side, Kenya High School, Dr J I Taylor 
(veterinary research officer, Uganda), chief vetermary 
research officer, Uganda, J H Haughton (agricul- 
tural officer grade 2, Jamaica), senior agricultural 
officer, Jamaica, H O Walker (meteorologist, East 
African Meteorological Department, Kenya), senior 
meteorologist, Nigeria, H B Ambrose, agricultural 
officer, Kenya, J L Clacey and J T W Gray, 
agricultural officers, Gold Coast, J F Conroy, 
agricultural officer, Nyasaland, R M Davis, agrı- 
cultural engineer, Nigeria, R F Le Due, agricultural 
officer, Tanganyika, J D Carter and O L Lewis, 
geologists, Nigeria, W Manning, geologist, Tangan- 
yika, G R C Morgan, geologist, Federation of 
Malaya, J B McLean, vetermary officer, Nigeria , 
E C Clarke and A C A Walker, assistant con- 
servators of forests, British Guiana, A Fraser, 
assistant conservator of forests, Nigena, I H 
Proverbs, livestock officer, Nyasaland 


Royal Commission for the Exhibition of 185] 
Mr W D Srorca, secretary to the Royal 
Commission for the Exhibition of 1851, writes 
“I have read with interest Captam Edgar © Smith’s 
article on ‘Scientific Centenaries m 1951’ (A ature, 
January 6,p 7), but may I add one small comment 
He ends his reference to the 1851 Exhibition with 
these words ‘Fortunately, the Exhibition made a 
handsome profit, a part of which was used to purchase 
the market gardens to the south of Hyde Park, a 
tract of land now partly covered by some national 
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museums which will play a part m the Festival of 
Britain’ This is a somewhat summary dismissal of 
the Science, Geological, Natural History and Victoria 
and Albert Museums, and ıb ignores entirely the 
Imperial College of Science and Technology and the 
Royal Colleges of Music and Art which are also on 
the estate Finally, ıt would perhaps be worth a 
mention that the present 1851 Senior Studentships 
and Overseas Scholarships for Scientific Research are 
still financed out of the Great Exhibition profits ” 


Announcements 


Sir Cyml Hinshelwood, Sir Claude Gibb and 
Colonel H C Smith have been appomted members 
of the Scientific Advisory Council of the Minister of 
Fuel and Power, Dr E S Grumell and Dr H 
Holhngs have retired from the Council 


Mr H A R Busyey, Under-Secretary at the 
Board of Trade smce 1947, has been appointed 
director and secretary of the British Standards 
Institution m succession to the late Mr Percy Good 


Tue followmg appointments in the University of 
Bumingham have recently been announced Dr 
S W Challmor to be lecturer ın microbiology in the 
Department of Industrial Fermentation, W H 
Husband and E J Charles to be lecturers ın chemical 
engineering 


Tue third residential national conference of the 
Institution of Works Managers will be held at South- 
port during April 13-15 The arrangements are being 
made mainly by a local committee of members drawn 
from the Manchester and Merseyside branches of the 
Institution Further information can be obtaimed 
from the Institution at 67-68 Chandos Place, London, 
wce2 


THE seventieth annual general meeting of the 
Society of Chemical Industry will be held during 
July 9-13 at the Imperial College of Science and 
Technology, South Kensington, London, SW 7 The 
theme for this year will be “Water in Industry” 
The meeting ıs bemg organized by the London 
Section of the Society, under the chairmanship of 
Dr A C Monkhouse, of the Fuel Research Station 
Further particulars can be obtamed from the honorary 
secretary, Mr E L Streatfield, at Filtrators, Ltd , 
92 Seymour Place, London, W 1 


A symposium on molecular structure and spectro- 
scopy, sponsored jointly by the Department of 
Physics and Astronomy of the Ohio State University 
and by the Division of Chemical Physics of the 
American Physical Society, will be held m the 
Department of Physics, Ohio State University, 
during June 11-15 The mterpretation of molecular 
spectroscopic data as well as methods of obtammg 
such data will be discussed, and, ın addition, there 
will be sessions devoted to those phases of spectro- 
scopy which are of current mterest Further par- 
ticulars can be obtamed from Prof Harald H 
Nielsen, Department of Physics, Ohio State Univer- 
sity, Columbus 10, Ohio 


Prof F E Fritsch and Dr J W. G Lund are 
preparing a Freshwater Algal Flora of the British 
Isles They would be glad to hear of any unpublished 
records or of records published ın the proceedings 
of loca] natural history societies Ifthe record relates 
to a rare species or to one new for the British Isles, 
they would be obliged 1f material could be sent to 
Dr J W G Lund, The Ferry House, Far Sawrey, 
Ambleside, Westmorland. 
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ECONOMIC DEVELOPMENT IN THE U.S.S.R. 


N the Soviet economie system, plannıng has pride 

of place, and mdeed the whole financial system 1s 
subordinated to planned economic and social develop- 
ment The State budget and the credit system are 
utilized to assist ın controllmg the fulfilment of the 
tasks set by the economic plans The consumer, 
though free to shop where he likes and free to pur- 
chase, or not purchase, what 1s available, can exert 
no direct pressure to have those goods produced and 
sold which he desires, since there 1s no automatic 
price mechanism or other direct means of consumer 
guidance to the producer Though the broad facts 
are well enough known, ıb 1s hard to come by any 
detailed information about economic developments 
im the USSR, because the necessary statistics and 
economic facts are not made available in official or 
~ academic publications m the same way as in Great 
Britain Special interest, therefore, 1s attached to the 
work being done in the University of Birmingham 
by the Department of Economics and Institutions of 
the USSR of the Faculty of Commerce and Social 
Science This Department of the University pub- 
lishes ‘‘Bulletins on Soviet Economie Development”, 
based on pamstaking research and mvestigation of 
the available literature, official publications and the 
press of the USSR Bulletins Nos 3 and 4 (August— 
September 1950) of Series 1 have now been issued, 
and these are to be followed by Series 2, which will 
examune the results of the Post-War Five-Year Plan 
in all the main branches of the Soviet economy 

In Bulletin No 3, Dr Alexande1 Baykov (head of 
the Department) and Mr G R Barker make an 
important contribution on the Soviet financial system, 
in which they pomt out that expenditure m financing 
` the development of the national economy is cen- 
tralized, being effected mamly through the Union 
budget, whereas social and cultural (that 1s, educa- 
tion, health and social welfare) expenditure m the 
main ıs decentialized The underlying idea ıs that 
social and cultural needs can be served more ade- 
quately ın a decentralized manner, and therefore 
funds for these purposes are allocated through the 
local budgets, despite the fact that more than one- 
half of this expenditure 1s provided by allocations 
from the revenue of the Umion and Republican 
budgets 

The revenue of the State budget ıs derived ın part 
from the socialized sector of the national economy, 
and in part directly from the population In the first 
category, the main sources of revenue are the turn- 
over tax and deductions from the profits of enter- 
prises In the second, the largest items are sub- 
scriptions to State loans, and taxes and levies on the 
population The turnover tax ıs the most important 
source of revenue, and ıt also plays an iumportant 
part ın regulating prices and controlling the financial 
activities of enterprises It 1s calculated as a per- 
centage of the wholesale transfer price of producer’s 
goods or, as with agricultural produce, as a fixed 
monetary rate on the quantity of the product sold 
by the wholesale trade An audit of the returns 
provides a check on the whole financial position of 
the enterprise and the degree ın which ıt has fulfilled 
its production plan The rate of the tax, which 
varies from a nomial 0 5 per cent to more than 
80 per cent, 1s used for regulatmg prices and the 
profit of the enterprise 


The tax on piofits has three mam objectives, 
namely, fiscal, the strmulation of economic efficiency, 
and control of the productive and financial plans of 
the enterprises The tax 1s paid from the actual 
profits, whether or not the planned requirements are 
fulfilled, thus providing an incentive to efficiency. 
Over-fulfilment of the plan increases, whereas under- 
fulfilment reduces, the amount available for capital 
imvestment, working capital and for bonuses to 
managerial staff and outstanding workers as well as 
for expenditure on housing and welfare 

Of the revenue derived directly from the publi, 
the most important item 1s subscription to State 
loans ‘These channel the savings of the public into 
the State budget and are used as long-term credit for 
the development of the national economy. Rural 
workers pay taxes in kind as well as m money-—the 
former by compulsory deliveries of definite amounts 
of agricultural produce to the State at fixed prices 
below the market price Income tax and cultural 
and housing welfare contributions are progressive 
and also vary accordmg to the source of the tax- 
payer’s imcome, bemg higher on professional men, 
individual craftsmen and others engaged in private 
activities than on those employed by State or 
co-operative enterprises 

The two mam items of State budget expenditure, 
apart from military and ordinary administrative 
expenses, are on finanemg the development of the 
national economy and on social and cultura] measures 
Grants are allocated from the State budget for 
financing the development of all branches of the 
national economy—undustry, agriculture, transport, 
trade, housing, municipal services, etc Grants for 
capital expenditure are placed to the account of 
enterprises in the specialized long-term credit banks, 
and grants for circulating capital to the current 
accounts of enterprises in the State Bank, which is 
the sole banking institution for short-term credit m 
the USSR 

During the Second World War, owmg to enemy 
occupation of important agricultural and industrial 
territories, the mcome of the State budget was 
drastically reduced, while expenditure was greatly 
mereased, not only by mibtary requirements but 
also by the cost of large-scale evacuation of industrial 
and agricultural equipment and of masses of people 
from the invaded areas Production of consumer 
goods was severely cut down throughout the war 
years and the production of agriculture also declined 
sharply In the earlier years of the War, additional 
revenue was obtained by a surcharge on mcome tax 
and agricultural tax , but later a reorganization took 
place by which the bulk of the necessary additional 
taxation was derived from a special war-tax based 
not on the actual earning of the particular individual 
but on average incomes within groups, thus providing 
an incentive to greater work An important source 
of revenue was that from State loans State lotteries 
were resorted to and voluntary contributions towards 
the war effort were organized Despite all expedients, 
however, the additional revenue was madequate to 
compensate for the heavy fall ın the proceeds of the 
turnover tax and deductions from profits Budget 
deficits occurred from 1941 until 1943 and were 
covered by inflationary issues of money After the 
end of the War, the turnover tax came to resume its 
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function as the mam source of revenue, and the 
pressure of direct taxation was reduced | 

This turnover tax is particularly adapted to the 
needs of the Soviet economy, and ıt can, for example, 
be used for facilitatmg or hindering the sale of a par- 
ticular commodity The effects of this tax on commod- 
ity prices are discussed ın some detail by Mr H. H. 
Ware m an article m Bulletin 4 entitled “The Function 
and Formation of Commodity Prices m the USSR” 
He pomts out that, by means of the planned appl- 
cation of this tax, the retail prices of different con- 
sumer goods are adjusted to their existing and future 
planned supphes, relative to the market pressures of 
consumer demand ‘There 1s no free consumer choice 
since only those known consumer desires which meet 
with official approval are incorporated into production 
plans Further restrictions on the consumer are seen 
in the absence of price competition among shops 
Price competition only takes place in the ‘free 
markets’ of the collective-farm peasants, which 
transact about one-fifth of the rouble volume of all 
Soviet trade Consumer choice exerts some pressure, 
however, on retailers, wholesalers, planners and pro- 
ducers ın that, 1f the consumer refuses to buy the 
commodities at the price offered, the plans go unfal- 
filled Planned retail prices would be ‘too high’ 
relative to demand and supply if the goods failed to 
sell according to plan, and ‘too low’ 1f they sold out 
so rapidly that they could not be kept ın retail stock 

Durmg the War, Russia found herself, owmg to 
the scarcity of food and the short supply of consumer 
goods, in the position of there bemg “too much 
money chasing too few goods”, and rationing was 
introduced, Unlike the British system, this was based 
on differential scales according to the category of the 
worker and the number of hours worked This is 
described 1n an article by Dr Baykov on “Internal 
Trade”, ın which he states that ıt was also possible 
+o buy rationed articles legally, but at much higher 
prices, on the free kolkhoz markets for agricultural 
products In 1944, the differential system was further 
expanded and the sale of rationed goods m special 
State shops ın unrestricted quantities was introduced, 
though the prices were much higher than those of 
sumilar goods bought on the ration cards 

Rationing was abolished ın December 1947 and 
was accompanied by a monetary reform Unified 
prices were fixed at which goods could be freely sold 
by State and co-operative shops 

Bulletin 4 also contains an interesting article on 
Russian railways by Mr H Hunter He states that, 
in the muitial period of mdustrial expansion which 
commenced ın 1928, the railways proved capable of 
handlmg a greatly moreased volume of freight traffic 
without much expansion of the existing facilities 
By 1932, the total route mileage operated was only 
6 per cent more than that of 1928, even though this 
was the period sn which the Turkestan—Siberian route 
came into operation By that year, however, the 
railways were finding ıt impossible to handle all the 
traffic that was being offered, and in 1935 the State 
found ıb necessary to mcrease allocations of material 
and labour for the purpose of increasing the capacity 
of the basic routes on which it was decided to con- 
centrate the traffic This policy of selective 1mprove- 
ment resulted ın wide disparity between the best and 
the worst lines of the system The campaign for 
regional self-sufficiency, which was maugurated in 
1939, has been contmued since the War, and there 
has been much pressure to eliminate cross-haul 
traffic and to mimumuize long-distance hauls Road 
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transport 1s not yet an appreciable factor m Soviet 
transport, and Mr Hunter considers that 1ts develop- 
ment is likely to be slow because the traffic which is 
bemg developed ıs that connected with the heavy 
mndustries 

The Bulletins contain a great amount of informa- 
tion and can be recommended to all those who are 
seeking an objective description of the Soviet economy 
It is not easy to suggest improvements , but perhaps 
two pomis may be mentioned The use of American 
terminology ın some of the articles may prove con- 
fusmg to British readers, and, since Soviet statistics of 
any value are so hard to come by, somewhat more 
care might be exercised ın their editing , for example, 
the word ‘milhard’ ın some of the tables seems to be 
misprinted for ‘millions’ 


NATIONAL FUEL RESEARCH 
INSTITUTE OF INDIA 


HE National Fuel Research Institute of India, 
the plans for which were described ın Nature of 

March 1, 1947, was opened by the President of the 
Republic, Dr Rajendra Prasad, on April 22, 1950 
Among those present were the Prime Minister, Pandit 
Jawaharlal Nehru, Sir © V Raman, Sr S 8 
Bhatnagar, Sw J C Ghosh; Sr K S Krishnan, 
Sr J J Ghandy, Dr J. W McBam, Dr D N 
Wadia, and the chief mspector of mines, Mr N 
Barraclough The Governor of Bihar, His Excellency 
Shri M. S Aney, presided The Institute 1s situated 
at Jealgora, near Dhanbad, m the province of Bihar 
It hes approximately 150 mules north-west of Cal- 
cutta, 65 miles north of Jamshedpur, and 5 mules 
only from the new fertilizer works at Sindri on the 
Damodar River 

The buildings consist of three main blocks, adminis- 
trative offices, laboratories and technological block, 
respectively The administrative buildmg is to be 
connected by further rooms to the maim laboratory 
block At present, they are separated by about fifty 
yards, while the technological block 1s two hundred 
yards away, in order to avoid dust clouds and fumes 
from the grinding and carbomzing, and other plant, 
and the like 

The Administrative Block faces the maim Sindn 
road, and has a floor area of about 14,000 sq ft It 
is divided by a central corridor running the full 
length The rooms mediately near the entrance 
hall comprise a reception room, telephone exchange, 
and visitors’ sittmg room ‘The rooms on the wings 
are those of the administrative officer and the 
assistant director, the director's laboratory, the 
director’s office, and durector’s secretary, the board 
room, the general office, and the accounts office 
The above rooms are on the left wmg On the mght 
wing lle the rooms for mformation and statistics, 
offices for the chief officers of the Coal Survey, a 
physical laboratory, engmeermg drawing office, the 
geology and the map room, and a large library and 
reading room All the rooms are air-conditioned 

The Laboratory Block has a basement, the main 
floor. and (above) staff common room and lecture 
room On the roof there 1s an emergency tank for 
water supply The front building is due to be con- 
nected with the Laboratory Block by a 25-ft covered 
passage, which enters mio the two wings, each about 
100 ft long These wing laboratories are planned to 
house rooms for fundamental research on colloids, 
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chromatography, photo chemustry, hydrocarbon syn- 
thesis, electrical and magnetic properties of coal, coal 
_ petrography, photography, spectroscopy, X-rays, gas 
research, microanalysis, the testing of tars, and 
research into hquid fuels 
The existing block contains ten laboratories In 
the basement are housed the maim stores, the air- 
conditioning plant, a glass-blowing section, photostat 
room and studio, and the Jharia Coal Survey with 
its adjomnmg rooms On the principal floor are rooms 
for service stores and standardization, chromato- 
graphy and photo-chemistry, tar and by-products, 
morganic analysis, general coal analysis, liquid fuel 
synthesis, surface chemistry, gas analysis, calori- 
metry, and coal constitution Theres a staff writing 
room A goods hoist is provided from the basement 
to the main floor On the top floor 1s a large room 
designed for lectures, conferences, and 1eading There 
1s also a canteen for light refreshments All the rooms 
{are air-conditioned 
The Technological Block 1s situated at a short 
distance away, as already mentioned This arrange- 
ment not only makes for cleanlmess of the mam 
buildmg, but is also convenient masmuch as it 
facilitates the bringing of railway siding to the 
Technological Block from the branch Ime of the 
Bengal Nagpur Railway, which runs to the south- 
west of the estate The Technological Block contains 
rooms for recerving, weighing and storing coal, and 
for breaking, grinding, and sampling A coal-dressing 
laboratory is also provided Adyjommg the coal- 
sampling rooms aie sections for coal carbonization 
and the testing of coke, and for studies mn fluidization 
and pneumatic conveying Another section 1s devoted 
to the gasification of coal and the production of 
oxygen, while the adjommg room ıs designed for 
experiments on Fischer-Tropsch synthesis and hy dro- 
, genation, the control room being on the verandah 
side The remaimung sections are allotted to (a) 
instrument makmg and repair, (b) power sub-station, 
(c) general engmeering stores, and (d) engineering 
workshop In the grounds adjoming the Techno- 
logical Block, pilot plant for different processes such 
as coal-washing, pulverized fuel, and coal carbon- 
ization will be erected 
There 1s a small block of rooms near the mam 
Technological Block which will serve later as the 
engineering offices 
Most of the laboratories are on a unit basis, each 
unit or room, 18 ft x 21 ft, accommodatmg two 
research workers ‘This gives the necessary privacy 
Eech worker has one central and one side bench 
The fume cupboards are large, 14 ft x 3 ft x 6 ft 
high, and are partitioned to give one section for 
dangerous or obnoxious fumes, while the other serves 
as eworkmg bench The ventilation of the cupboards 
has been designed to avoid using the conditioned air 
of the rooms Each cupboard 1s provided with water, 
gas, electricity, compressed air, and vacuum It 1s 
lighted from above by external fluorescent hghting 
through the remforced glass top Consequently, the 
eupboard 1s really a working bench for many purposes 
The controls of all services are from the front 
The walls dividmg the laboratories are compara- 
tively light structures, easily removable, so that, 
should ıt be desired to convert two or three rooms 
into one large laboratory, the change can be effected 
with ease The steel-framed windows are lerge and 
give adequate light For artificial sllummation 
tubular fluorescent lighting has been provided, grving 
an uluromation on the benches of 12 foot-candles 
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In each research laboratory (except in the base- 
ment) there 1s a double bench ın the middle of the 
room, between the windows, with auxilary benches 
against the walls The framework of the benches 
earries the service pomts, which connect with the 
main services supplies through channels ın the floors 
Any bench 1s thus complete with its own services 
and, if necessary, can be removed by disconnectmg 
at the control pomts, while another bench 3s installed 
with a different layout Indeed, except for the fume 
cupboard, which 1s fixed, the layout of any laboratory 
can be changed entirely and reconstructed ın the 
course of forty-eight hours, without causing stoppage 
of work in adjacent rooms 

Balances are provided in some laboratories, but 
there 1s also a special balance room in each block, 
centrally located and suitably lighted 

The luboratory services comprise water, gas, elec- 
tricity, compressed aur, and vacuum Electric power 
pomts are provided ın convenient positions at the 
front of the benches Control ıs particularly easy, 
as the plugs also carry switches The water, gas, 
compressed air, and vacuum mains run under the 
floors of the principal laboratories, and feed each 
room at convenient and appropriate positions The 
large rmg-main system of these supplies ensures equal 
pressure and equal vacuum at each tap Each 
laboratory, moreover, can easily be isolated for 
repairs 

The water supply is from a well 15 ft m diameter 
and 120 ft deep, behind the main Laboratory Block, 
The water from this well ıs pumped into a receiver 
in which the pressure 1s developed by means of 
entrapped, and thus compressed, arr There ıs an 
automatic device for mamtaming the necessary 
pressure The system was decided upon m order to 
effect economy, to give water at a high pressure, and 
to save the construction of a water-tower 

The waste water from the laboratories passes first 
by lead pipes at moderately high inclination to cast 
iron vertical down-comers, and then through open 
earthenware channels to the drains 

The gas, compressed air, and vacuum plant are 
housed in the rooms under the outside staircase at 
the tail-end of the Laboratory Block 

The framework of the laboratory benches 1s of 
alummuium alloy tubing, which 1s light in weight, and 
sumple to assemble and modify The bench tops are 
of teak, 141m thick Cupboard units can be put mto 
position or removed as required The benches are 
2 ft 10n high and 2 ft 3 m wide, and there is a 
clear space of 7 ın under each bench to provide for 
cleanmg and to avoid troubles from dirt, corrosion, 
rotting, msect pests, and the lke Normally each 
bench carries two cupboards This design of bench 
has proved Inghly convenient and successful The 
central double benches are easily taken to pieces 
and remade as single benches, and odd sizes can be 
assembled at short notice The framework makes 1t 
possible to carry the services convemtently, so that 
only few service pomts are required on the laboratory 
walls For central ‘chemical’ benches front contro} 
of all services is provided 


Organization 


The Fuel Research Institute conducts research into 
the major problems of fuel—solid, hquid and gaseous 
—and operates the Physical and Chemical Survey of 
the Coals of India The object of this Survey 1s to 
provide a reliable assessment of the quality and 
quantity of the resources of the different coals of the 
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country, and to ensure that the different types of 
coal are utilized to the best advantage—a formidable 
task 

In addition to problems of fundamental and apphed 
research, technical investigations mto the sampling 
and analysis of fuel are also undertaken at the 
Institute, and pilot plant developed for different 
processes The following are some of the subjects 
with which the researches are concerned furnaces, 
combustion, and boler plant, bigh- and low- 
temperature carbonization, coal-washing, pow- 
dered coal, briquettmg, gasification , hydrocarbon 
synthesis, tar hydrogenation, plastics, liquid 
fuels, mternal combustion engine performance , 
smoke and atmospheric pollution 

The main Divisions of the Institute are (1) Coal 
Survey and Analysis, (2) Carbonization and By- 
products, (3) Liqmd Fuel (meluding synthetic fuels, 
petroleum, and substitutes), (4) Physics (including 
X-rays and spectroscopy), (5) Gaseous Fuels (in- 
cluding gasrfication), (6) Engmeermg (mcluding 
preparation of coal for the market, coal-washing, 
boiler plant, combustion, engineering, ete), (7) 
Library and Intelhgence, and (8) Administration 
and Office 

At present the headquarters staff consists of the 
director, assistant directors, and about seventy 
qualified scientific men, technologists, and engineers 

The total cost of the Institute melusive of buildings, 
fittmgs and equipment amounts to Rs 30 lakhs 
This does not include the cost of the pilot-plant, for 
which funds are required in the mmediate future 
Pilot-plant ıs m hand for the followmg coal carbon- 
zation (high- and low-temperature), hydrocarbon 
synthesis from coal, pulverized fuel mvestigations , 
coal washing , hydrogenation of coal 


Programme of Work 


The subjects of pressing importance are (a) 
physical and chemical survey of the coals of India, 
(b) blending of coals for coking, (c) study of the 
washability of coals , (4) production of oil from coal , 
(e) development and extension of the uses of pow- 
dered coal 

In order to assess the coal reserves of the country, 
coal survey laboratories are bemg established in the 
chef coalfields, namely, Raniganj, Jhana, Bokaro- 
Ramgarh-Karanpura, Vindhya Pradesh, Madhya 
Pradesh, and Assam The staff for these laboratories 
1s first tramed at the Institute Each coal survey 
laboratory has a staff of eight to ten persons under 
the charge of a senior scientific officer The organiza- 
tion and conduct of the survey involve considerable 
work and constitute an mmportant part of the 
activities of the Institute 

India has vast supplies of iron ore Her supplies 
of cokmg coal are, however, not over-abundant, and 
researches into the up-grading of coking and caking 
coals by mechanical coal-cleaning (that 1s, washing, 
etc ), and into the possibilities of blending for cokmg 
are of paramount mmportance, Tests on coal-wash- 
abihty were started at the mstigation of the Fuel 
Research Commuttee some years ago, and the Coal 
Blending and Coking Research Committee at Jam- 
shedpur has done useful pioneer work in the past 
decade 

The chief consumers of coal in India are the rail- 
ways, which utilize about one-third of the total 
output of 30 millon tons of coal per annum The 
Fuel Research Institute has for some years co- 
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operated with the Railway Board m tts fuel problems, 
chiefly ın an advisory capacity 


Regarding mineral ol, India’s indigenous annual _ 


production ıs only 7 per cent of the total consumption 
Many of the above pilot-plant schemes are directly 
or indirectly concerned with the production of oil 
fuel Work on low-temperature carbonization, on 
hydrogenation, and on hydrocarbon synthesis on 
puot-plant scale ıs essential to provide the basic 
results on which to build commercial plant for the 
production of hquid fuel 

The preparation and utilization of powdered coal 
are also being studied Investigations mto coal and 
coke breakability and grmding, and mto the com- 
bustion of pulverized coal under pressure conditions, 
are in hand The work ıs connected with the 
potentialities of coal dust for use m gas-turbmes 
The nature of other researches m hand will be 
gathered from the lst given later 

For some three years, work has been carried on m 
a temporary laboratory at Dhanbad, ten miles away 
In this laboratory, ıt has been possible to make a 
begmning of the physical and chemical survey of 
the coals of India, to study the washability of many 
of the seams of the Jhania, Ramgan), Bokaro, and 
CP coalfields, and to undertake prelummary mvesti- 
gations mto the carbonization of Indian coals In 
addition, attention has been given to manufacturing 
synthetic oi by the Fischer-Tropsch process, to 
laymg the foundations of sound sampling, analytical, 
and testing technique, and to training a number of 
fuel chemists 

In addition, several hundred samples of coal have 
been analysed for their physical and chemical 
properties, for example, screen analysis, proxmmate 
analysis, ultimate analysis (mcludmg nitrogen, sul- 
phur and phosphorus), caking index, calorific value 
For some coals, Gray—King carbonization assays of 
the coal and the determmation of the fusion ranges 
of the ash have also been done Work has been 
undertaken for outside parties on a payment basis 
to the value of approximately Rs 10,000 per annum 

At present researches are ın hand on the following 
subjects studies in coal washability and densrties 
of Indian coals, mcluding eleanmg of coal by froth 
flotation and the cyclone washer, coal breakage 
investigations , pressurized combustion of powdered 
coal, low-temperature carbonization by various 
methods, including fluidization, coal constitution 
investigations, coal-tar investigations for quality, 
yield, tar-acids, ete , hydrocarbon synthesis studies , 
studies in surface chemistry and the natural moisture 
of coals, lignite analyses, mcluding montan wax 
investigations , coal petrography studies with refer- 
ence to the reflectance of the vitrains , investigations 
on sampling and sizing of coals, studies in the flow 
of air through broken coal and pneumatic conveying 
of coal, desulphurization of high-sulphur coals, 
tests on the fusibility of ash of ‘clinkermg’ coals, 
recovery of cyclopentadiene, styrene, coumarone, 
mdene, etc , from coke-oven gas and tar, cyanogen 
compounds ın coke-oven gas, preparation of 10n- 
exchange compounds from coal, and analytical and 
other investigations on coal, lignite, coke, mine gases, 
briquetting, etc 

Assistance 1s given by the Fuel Research Institute 
in numerous problems of coal utilization to collieries, 
the Railway Board, Damodar Valley Corporation, 
Central Electricity Commussion, and to central and 
provincial government departments The field of 
consultations covers washability of coals, the mstal- 
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lation of washertes, coal and coke for the won and 
steel mdustry, synthetic o1) developments, pulverized 
fuels, manufacture of electrode carbons, coking 
properties of coals, locomotive fuels, coal evaluation, 
coal dust explosions, lignite developments, briquet- 
ting, wood distillation, spontaneous combustion, 
soft-coke manufacture, mine-air analysis, water 
analysis, and numerous other similar problems 

A number of publications arismg out of work 
2arried out at the Institute have been issued by the 
irector, Dr J W Whitaker, and members of the 
staff 


MALARIA ERADICATION SCHEME, 
MAURITIUS 


By Dk M A C DOWLING 
4 Officer-in-Charge 


N the course of a large-scale experrment ın malara 
eradication ın progress ın Mauritius, an mter- 

sting problem has come to light In 1948 the Govern- 
nent of Mauritius, ın conjunction with the Colonial 
‘nsecticides Committee, decided to carry out an 
»xxperiment with residual msectiade The aim of the 
cheme was the eradication of malaria from the 
sland by means, in the first mstance, of the applica- 
non of residual insecticide to the internal surfaces of 
iouses and outbuildings, followed later, 1f necessary, 
xy auxihary measures By this means ıt was hoped 
io obtain a clear-cut comparison between the effects 
f different msecticide formulations, and also to dis- 
‘over whether house-spraying alone was sufficient to 
wroduce elimmation of domestic Anopheles species 
Accordingly, a research team was appomted by the 
nsecticides Committee to direct the experiment and 
nterpret the results, and work began m November 
1948 

Mauıtrus is an island of 720 square miles with a 
vopulation of some 450,000 persons Malana was 
ntroduced halfway through the past century, trans- 
uitted by the African species, A funestus and A 
‘ambie The former mosquito, breeding all the year 
‘ound, was responsible for a large proportion of 
nalaria cases, whereas A gambie flourished only 
lurmg the hot season, January-May The first 
praying began in the middle of January 1949, and 
vas completed ın May In all, 75,829 houses (including 
hurches, temples, stables, outhouses and other 
laces harbourmg mosquitoes were sprayed, repre- 
enting some 377,000 rooms A second spraying was 
arried out durmg August-December, m which 
‘8,184 houses were sprayed The msecticide prepara- 
1ons used were DDT in solution m kerosene, DDT 
vettable powder ın aqueous suspension, and BHC 
vettable powder BHC was abandoned early in 1950, 
aainly on economic grounds 

The results so far obtained show a striking reduc- 
ion in malaria incidence Two spleen and parasite 
urveys have been carried out, the first before spraymg 


Table 1 








No of children Spleen- | Parasite- 
Survey examned tate % rate % 
I Before spraving 3,585 34 8 95 
II After lt spraying 12,105 15 3 24 
III After 2nd spraving 
(1zncomplete) 7,724 32 0 36 
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began and the second durmg the last sıx months of 
1949 A third survey ıs m progress, and the figures, 
although not yet completed, are mncluded ın Table 1 

The vital statistics for the island, as would be 
expected, reflect this dymmution in the disease by 
significant reductions ın the total annual death-rate, 
the infant mortality and the numbers of malaria. 
deaths A brief summary of these figures 1s grven in 
Tables 2-5 


Table 2 Total Annual Death-rates, 1934-49 


Mean rate, 1934-48 qeri 1,000 mid-year population) 27 2 + 3 37 
Range (per 1,900 mid-year population) 20 1-36 1 
Annuil death-rate for 1949 (per 1,000 mud-year 

population) 166 

Table 3 Infant Mortality, 1934-49 

Mean rate, 1934~48 (per 1,000 live births) 150 0 + 192 
Range, 193448 113 9-188 0 
Infant mortality-rate for 1949 910 


Table 4 Malaria Death-rate durmg the Epidemic First Six Months 
of Years 1934-50 


Mean malaria death-rate, 1934-48 (per 10,000 


population) 32 2 +4807 
Range, 1934-48 21 0-47 1 
Rate (per 10,000 for 1949) 12 9 
Rate (per 10, ,000 for 1950) 49 


The total death-rate ıs, however, a more reliable 
figure than the malaria death-rate, and the first half- 
year of 1950 shows a significant decrease on previous 
years 


Table 5 ae of Tota] Death-rates during First Sıx Months 
of Years 1934-50 (expressed as rates per annum) 


Mean rate, 1934-48 (per 1,000 mid-year population) 3 0 + ri 22 
Range, 1934-48 6-38 4 
Rate (per 1 000 for 1949) 2 8 

Rate (per 1,000 for 1950) 147 


A further series of figures which provides valuable 
information regarding the progress of the scheme 18 
the results of examination of children born smce the 
first spraying ın their locality had been completed 
(Table 6) Although only the malarious coastal areas 
have been included in this survey, the parasite-rate 
among the children 1s .very low 


Table 6 














Children Positive Parasite- 

Age group examined blood slides rate (%) 
0-3 months 1,621 3 0 19 
4-6 months 1,619 4 0 25 
7-12 months 2,592 7 0 27 
Over 1 year 613 1 0 16 
Total 6,445 15 0 23 


These encouraging figures suggest that the trans- 
mussion of malara is of a very low order This 1s 
supported by the fact that the number of cases 
notified by hospitals and dispensaries as being malaria, 
durmg the seasonal months January-June of 1950 
shows a reduction of 86 0 per cent on the previous 
record year of 1948 A system ıs also ın operation 
whereby blood slides are taken by the dispensers from 
a large proportion of these cases prior to the admuin1- 
stration of treatment, and examimed in the labora- 
tory for the presence of malaria parasites Out of 1,700 
slides so examimed, only 53 (3 1 per cent) were found 
to be positive These figures show a very low parasite- 
rate m spite of a heavy raimfall this summer, suitable 
ın every way for the propagation of mosquitoes 
Many of these cases are, no doubt, relapses of the 
disease 

Since the arrival of the team in November 1948, a 
careful check has been mamtamed on the mosquito 
population, both im adult and larval steges As the 


68 


Anopheles vectors in Mauritius, A funestus and A 

gambie, are domestic species, their numbers can be 
demonstrated by catches m human dwelling places, 
on the walls and ceilings of which the mosquitoes rest 
after feeding To establish a satisfactory check 1t was 
necessary to set up a large number of ‘catching 
stations’, nearly 3,500 ın all, scattered evenly through- 
out the island These stations were normal dwellings, 
representative ın type of other houses in the area m 
which they stood ‘Flitted’ regularly once a month 
by tramed ‘mosquito boys’, these catchmg stations 
provide a clear index of the effect of residual msectı- 
eide on the domestic mosquito speciés At the same 
time a detailed search has been carried out regularly 
both by whole-tme skilled personnel and also, in 
inter-spraying periods, by district staffs, for the 
breeding places of anopheline larve Catches of 
adult mosquitoes m houses by the routine method 
mentioned above and also by large-scale ‘massed’ 
catching during the year 1949 and the first half of 
1950 show a very obvious reduction ın numbers after 
sprayu g of the two Anopheles vector mosquitoes and 
also of Aedes egypin 























Table 7 
Number 
of houses | Anopheles | Anopheles| Aedes 
“‘thtted’ gaming funestus ægypt 
Before spraving 7,767 2,486 31,196 1,716 
After sprasing 76,246 703 474 1 





Reduetion (%) 


9712 | 9985 99 94 
$ 


Considermg these figures with the larval and adult 
findings during the first five months of 1950, two 
important facts come to light First, A. funestus, 
without doubt the most mmportant carrier of malaria 
in Mauritius, especially in that ıt breeds all the year 
1ound, has been virtually elammated smee June 1949 
With the exception of two small, sparsely populated 
areas on the coast, this previously very common 
mosquito can no longer be found, either ın adult or 
larval form A simular effect has been observed on 
the potential yellow fever vector, A cgyptt Both 
these mosquitoes tend to be exclusively domestic m 
their habits and are apparently not ın any way 
repelled by the residual insecticide on wall surfaces 

The second fact of importance ıs that A gambiæ, 
although apparently (see Table 7) very markedly 
reduced ın numbers by residual spraying, has been 
breeding profusely all over the island after the heavy 
rains m March and April 1950 It has already been 
remarked that malara transmission 1s of a very 
low order, indeed, durmg the epidemic months of 
1950, the number of cases of the disease notified 
monthly has contimued to fall, in spite of the large 
population of A gambe A likely explanation of this 
mteresting problem ıs that A. gambe, repelled by the 





























Table 8 
Mosquito caught 
Type of building Number of $$$ 
buldings | A gambie | Culcines 
I Dwelling-houses (sprayed 
8 month previously) 20 1 70 
Dwetlling-house (new 
unbsprayed) 1 98 59 
II Cowsheds (sprayed 6 | 
months previously) 64 6 12 
Cowsheds (new un- 
sprayed) 2 531 152 
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insecticide deposits on the walls of dwelling-house 
and cowsheds, has altered its feeding habits an 
elected to find outside resting-places A smaill-scal 
experiment to illustrate the fact that DDT acts as’ 
repellent to this mosquito was recently carried out 
Unsprayed houses and cowsheds were not easil 
available m the coastal area, but one new house an 
two new cowsheds provided some useful informatior 
These were ‘flitted’ at dawn, and sprayed building 
(DDT wettable powder) nearby were ‘flitted’ at th 
same time to act as a control The results are tabt 
lated m Table 8 

These figures, of course, refer only to & very sma 
number of buildings, and by themselves are of n 
value Taken in conjunction with the general malar) 
and entomological situation m Mauritius, howeve 
they are sufficiently strikmg to warrant furthe 
mvestigation Thisis now bemg carried out on a larg 
scale, ın order to demonstrate the present feedix 
habits and resting places of adult A ganbıæ, and 
full report will be published at a later date ý 


SWISS SOCIETY OF NATURAL 
SCIENCES 


ANNUAL MEETING 


HE Société helvétique des Sciences naturell 
held its 130th meeting at Davos during Augu 

26-28 The Society has met there twice before— 
1890, when Davos was becoming one of the gre: 
health resorts of Europe, and in 1929, when it w: 
also one of the great sport centres Between 19! 
and 1950, Davos has acquired its third role, as 
Inghly active and mmportant contributor to scienc 
beginning with the opening of the Physical-Metec 
ological Observatory, the present director of whic 
Dr W Morikofer, was the president of the Socie 
for the year and secretary of the meeting In spi 
of the competition of other conferences, the keennes 
high standards and undefeatable mdustiy of Swi 
men of science was again remarkably manifest, as wi 
their informed interest ın subjects outside their ov 
fields 

Prominent among the sectional work was the ve 
full programme organized by the Société suisse : 
Minéralogie et de Pétrographie to celebrate t 
twenty-fifth anniversary of its foundation A numb 
of foreign scientific workers were mvited, and fo 
excursions, each lasting a week, took place befo 
and after the meeting Prof P Niggli of Berne, in! 
lecture on “Probleme der alpmen Gestemsmet 
morphose’’, explained the necd for more precise da 
from geologists and geophysicists on the timmg a) 
sequence of events implicated ın alpine rock met 
morphosis He characterized the effect of variatia 
m these data by means of a precise techni 
vocabulary, which was circulated round the la: 
audience m French and German versions, as t 
present state of the nomenclature appears to 
chaotic 

This lecture by Prof Niggli was the real start 
the meeting, which was officially opened later im t 
day by Dr Morikofer in his address “Zur Meteorolog 
und Meteorohiologie des Alpenfohns” The acti 
physical course of the Fohn phenomenon 18 m 
known with fair accuracy, and it 1s also known th 
the physiological disturbances so famhar m a lar 
area of Switzerland, and specially marked m Cant 
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Glarıs, are caused not directly by the Fobn itself, 
but during the preparatory stage, when ıt blows as 
a rapid dry wind at mountaim-top level, and has not 
yet been sucked down and become hot by loss of 
potential energy But much still remams baffing , 
for example, why the physiological effects are un- 
affected by obstacles that would screen disturbances 
im ordinary conditions of pressure, humidity, dust 
content or electrical state of the atmosphere High- 
frequency vibrations, such as imvestigated by Dr 
Jean Lugeon, might provide an explanation, as they 
are much more penetrative, but could also be screened 
by suitable structures Future progress ın research 
on the Fohn reqwres much closer collaboration 
between medical and meteorological experts, and 
much more precise statistical data m both domains 

In the section for geophysics, meteorology and 
astronomy, Dr Lugeon, who 1s director of the Swiss 
Weather Bureau, gave a report, entitled ““L’espéranto 
de la stratosphere”, of the :mportant imternational 
radto-sonde trials held at Payerne last May At the 
same hour, the Swiss Mathematical Society, the Swiss 
Physical Society and the Swiss Society for the History 
of Medicine and Natural Science held a joint meeting 
ın honour of the three hundredth anniversary of the 
death of Descartes On the whole, the occasion was 
used for stressing Descaites’s failure rather than his 
greatness Dr J O Fleckenstein, of Basle, speaking 
on “Cartesianische Erkenntnistheone und mathe- 
matische Physik des 17 Jahrhunderts’, made clear, 
above all, Descartes’s great mistake m elimmating 
the time-element from his mechanics 

The mathematical section met on 1ts own on the 
morning of August 27 and began by paying tribute 
to the memory of Prof R Fueter Dr A Challand, 
of Berne, m connexion with the problem of bringing 
sociology into the realm of appled mathematics, 
suggested extending to sports and examination 
results a probability technique hitherto applied 
exclusively to speculations on stock exchanges E 
Bareiss gave a generalization of Fueter’s mtegral 
theorem in hypergeometric function theory Mlle 
Sophie Piccard, of Neuchatel, summarized her latest 
discoveries m the search for the bases of the sym- 
metric and alternate groups She was able to enum- 
erate all possible groups generated by a pair of cycles 
of order 8 forming a connex primitive system, and 
deduced that a pair of cycles of order 8 1s a basis 
of the symmetric group of order n > 10 1f, and only 
1f, the pair 1s connex and primitive The corresponding 
technique for order 9 and for n > 9 gives as a neces- 
sary and sufficient condition in that case that the 
pair be connex A technique for analysing mmprimitive 
systems was then outhned J de Siebenthal added 
to lis published joint work, which extends to non- 
Abelian subgroups of a compact Lie group, Ele 
Cartan’s theory of the Abelan ones The new work 
tackles the omitted case of rank 1 Dr L Locher- 
Ernst established an interpolation formula providing 
a continuous transition between two correlations m 
projective geometry Prof H Hadwiger sketched 
a postulational definition of volume for polytopes, pre- 
supposing, as the chaman, Prof F Gonseth, 
pomted out, a prior definition of translation To 
conclude, Dr R C H Young spoke on fashions in 
mathematics, stressing their serious side m research 

In the afternoon, all sections jomed up for the 
funicular railway ascent of the Weissfluhjoch The 
very complex geological panorama was elucidated by 
Prof J Cadisch, of Berne The Federal Institute 
for Research on Snow and Avalanches was mspected, 
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with its low-temperature rooms, its thermuically 
tested snowball of about a foot diameter and its 
stereoscopic microscope showing, 1n all its perfection, 
the scintillating branched symmetry of a crystal of 
snow Afterwards, a film lecture on “Die Meta- 
morphose des Schneekristalls”, by Dr M de 
Quervain, added the dynamic to the static picture, 
a striking feature bemg the spontaneous passage to 
a less symmetrical form with the effect of reducing 
the surface area Avalanche research was also 
ulustrated by a film, which by a tragic comeidence 
had caught a skier bemg engulfed 

A symposium was held on “Theorie und Erfahrung” 
under the chairmanship of Dr M Altwegg, of 
Zurich It was led by a physicist, Prof M Fierz, 
of Basle, a psychologist, Dr H Biasch, of Zurich, 
and the mathematical philosopher, Prof Gonseth 
The vague word “Erfahrung? (experience) was 
criticized, no one suggested a definition of the 
word “Theorie’ A sharp difference of opmion 
showed itself on the question whether mathematics 
1s a science, Prof André Mercier, of Berne, denying 
this and definmg mathematics as the system of all 
mutually consistent propositions. Prof Gonseth and 
Prof Fierz opposed him, with the logical proof that 
such a system does not exist and the practical view 
that a mathematical theory, like any other scientific 
theory, ıs valid only as long as ıb 1s not contradicted 
by ‘experience’ 

At the closing banquet, Dr Morikofer announced 
that a Swiss scientific research fund, the first of its 
kind, 1s bemg started under the president of the 
Société helvétique, Prof A von Muralt 

To a small group of members from all sections, 
perhaps the most interesting experience was the 
excursion after the meeting to the Swiss National Park 
m the Engadine, organized by Piof J de Beau- 
mont, president of the Scientific Commussion of the 
National Park and director of the Zoological Museum 
at Lausanne The Park, which was first instituted 
m 1929, ıs now showmg results of preservation from 
human mterference not all as expected Gloomier 
forecasts, mn particular, have proved quite wrong 
there have been no epidemics either in the animal or 
in the vegetable world The deer have increased to 
about the limit appropriate to the region, and will 
presumably be maintained as an equilibrium state 
by migration across the frontier into Italy, where 
there 18 no protection The effect of unrestricted 
cropping by deer and other wild animals has been to 
encourage the growth of young trees, by allowing 
the spread of the fungi that hve in symbiosis with 
them, so that the forest is slowly invading the open 
spaces Another gradual change, which m some 
parts may be complete m fifty years time, 1s the 
appearance of the Arollo pme wherever humus can 
settle, supplanting the mountain pine, which grows 
where the soul 1s practically absent because of con- 
tanual shifting of the crumblmg dolomite stone 
Expeditions were curtailed by ram, and only a few 
animals were seen through binoculars, including, 
however, some chamois and a magnificently outlined 
stag on the mountain crest The party also visited 
the Laboratory of the Scientific Commission of the 
National Park, built m 1947 at Il Fuorn, at an 
altitude of more than 6,000 ft, close to the only 
hotel and private domain ın the region 

It 1s fitting to conclude with a few words on the 
work of the Physical-Meteorological Observatory at 
Davos, which was on view during the meeting Three 
main limes of research are of mterest. first, the 
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absolute measurement of solar radiation has now 
reached an accuracy hitherto mmpossible to achieve, 
with mmportant results which so far are largely un- 
published , secondly, much progress has been made 
m overcoming the obstacles to the measurement of 
black-body absorption of solar radiation, notably in 
estimating or elimmating the adventitious effects of 
the wind-tunnel installation, set up to counteract the 
equilibrrum disturbances due to small breezes by 
superposng a known steady wind, thirdly, the 
energy required to keep a black sphere at 364° C at 
atmospheric conditions throughout the day and 
night 1s now recorded automatically by an instrument 
that adds up the hourly totals and the unexpectedly 
low average obtaimed goes some way towards ex- 
plaming the comparative mmunity to chills shown 
by consumptive patients while they remain at Davos, 
ın spite of the severe wmters R © H Youne 


1 See Painter, H E, Weather, 5, 807 (1950) 


ANALYSIS OF HUMAN SKILLS 


N an article m a recent issue of Occupational 

Psychology (14, No 3, July 1950) Prof C A 
Mace suggests that what may later be regarded as 
one of the characteristic features of the twentieth 
century will be the marked acceleration m the 
progress of social and human, sciences There have 
been, he says, significant advances in the plan to 
make a science and an art of human nature—im the 
growing understanding of basic human skills, of 
increasing control over human will and in the emer- 
gence of a general scientific approach to the study of 
human emotions and human relations 

A fair amount 1s now known about the basic human 
skills What is called ‘physical’ skill, for example, 1s 
the ability to produce some required effect or group 
of effects through bodily movement guided by sensory 
and perceptual cues There are also mtellectual skills 
in which generalized knowledge and 1magmation play 
a more important part, and social skills in which 
subtle emotional reactions to personality and subtle 
expression, of personality are the chief determinants 
of the required effect A skill that ıs employed for 
esthetic ends 1s called an art, one that is turned to 
industrial ends a craft The clerical and allied 
occupations involve the practice of some of the 
simpler mtellectual skills The concept of a social 
ski]l enters mto the analysis of the supervisory 
functions and mto leadership in most of its forms 
What are called the ‘professions’ are distinguished 
not merely by the factor of social prestige but also, 
as a rule, by a complex mtermixture of various types 
of skill 

With the physica} skills the apparent sumplicity of 
a skilful movement ıs always deceptive Many 
dexterities are dexterities of the hand, and, in con- 
sequence, one 1s apt to speak of skill m terms of 
co-ordination between hand and eye 

The natural tendency to the dominance of the 
hand ıs one of the thmgs which needs to be corrected 
in the acquisition of skill In the very simplest of 
skills the required effects can be produced only by a 
sequence of patterns of movements, the components 
of which are precisely timed and adjusted ın relation 
not only to each other but also to a sequence of 
patterns m the perceptual cues, the skilled brick- 
layer invites one to admure not the tappmg or the 
buttering of his bricks but the dance which he 
performs with his feet 
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The exercise of skill may become automatic, but 1t 
never becomes unconscious Action is always 
adjusted to perceived cues Skul] ıs at 1ts simplest 
when signals that are easily perceived call for 
responses that are easily performed—as when, for 
example, the typist reads a clearly written script and 
taps the appropriate keys In the vast majority of 
cases significant cues have to be singled out from a 
context of irrelevant information, and ın response to 
these cues new and often difficult movements have 
to be made [In earlier days, even learning to drive a 
car was a task of this kind Significant and possibly 
ominous sounds from the engine had to be distin- 
guished from rrrelevant ‘body’ noises, and complex 
cycles of movement carried out with clutch, gears 
and brake 

Between, the physical and the intellectual skills no 
sharp line can be drawn The greater the complexity 
of the skill the larger the part played by the higher 
cognitive functions In all but the simplest skills we 
may distinguish two factors m cognitive control 
(1) situational mformation and (2) genera! knowledge 
The exercise of military skill by those at the higher 
command depends upon these two kinds of know- 
ledge a knowledge of what ıs happening m particular 
places at particular t1mes and a knowledge of general 
principles such as those of strategy, tactics -and 
logistics So ıb 18 ın all the crafts and the practical 
professions 

In the workshop the craftsman is taught, enter alia, 
to understand the sensory cues through which his 
movements are guided In his lessons ın the class- 
room he 1s taught the more general principles upon 
which the versatility of his sk:]] will depend Science 
has scarcely begun to explore the extremely complex 
problems that arise ın connexion. with the provision 
of general knowledge required m the exercise of a 
craft 

Leadership and supervision may be taken as 
convenient examples of the social skills, the work of 
the manager or supervisor being quite peculiar Its 
essence 1s to know what requires to be done and then— 
not to do 1t—but to see to 1t that someone else does 
The kind of self-control that 1s required in order not 
to do oneself what should be delegated ıs one of the 
primary virtues in the supervisory office 

On a systematic job-analysis of supervision or 
leadership, & primary and a secondary function can be 
distinguished The primary function is to direct, 
that 1s, to give direction to, and to co-ordinate, the 
activities of others This function 1s concerned with 
the job The secondary function ıs to arouse and 
maintain the motives appropriate to the actions of 
those who are so directed 

Broadly speaking, the primary function is promi- 
nent at the higher levels of management or command, 
the secondary function more promment at the lower 
levels The supervisor must know what has to be 
done, decide who shall do ıt, when, and sometimes 
how, the thing shall be done These decisions will 
find expression ın the written or spoken word 
Hence the vital importance to his supervisory. func- 
tion of verbal intelligence and special] verbal skills 

Although much ıs not yet known, ıt 1s recognized 
that there ıs a common structure in the physical, the 
intellectual and the social skills In every case skill 
consists 1n the ability to produce required effects by 
executive action guided by relevant information In 
the rest of his article Prof Mace indicates the condi- 
tions through which all potential skills issue in 
performance T H HAWKINS 
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Spectroscopic Evidence of the Participation 
of the Cytochrome - Cytochrome Oxidase 
System in the Active Transport of Salts 


Wira a recording microspectrophotometer of special 
construction, the absorption spectrum of a bundle of 
twenty to forty roots of wheat shows distinct bands 
of cytochrome ¢ (Fig 1) The bands of the cyto- 
chromes b and a + a, are also recognized as elevations 
of the curve The spectrum ıs calculated as the rela- 
tion between the transparency of the roots in distilled 
water and the transparency after shifting over 
the medium to 0001 M hydrogen cyanide, 
the cytochromes bemg partly ın the oxidized 
state in the untreated roots The reduction in 
hydrogen cyamde ıs due to the blockmg of the 
cytochrome oxidase at still operating dehydro- 
genases With carbon monoxide a broadening of 
the y-band of cytochrome b ıs observed Cal- 
culated from the absorption at à 550 my, the roots 
contam approximately 4 mgm cytochrome c per 
kgm fresh weight The cytochrome system is present 
at all lengths of the roots of two-three weeks old 
seedings Also single roots of maize show similar 
spectra 

The observations corroborate my earher results as 
to anion respiration The continuous registration of 
the absorption spectrum of the roots enables the 
direct observation of the participation of the cyto- 
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Fig 1 Absorption spectrum of a bundle of twenty-five wheat roots, calculated as 
the relation benween the light absorption of roots in water and that of roots in 


0 001 M hydrogen cyanide 
Fig 2 
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Absorption spectrum of pure cytochrome e, calculated as the relation 
between the oxidized and reduced states (for comparison with Fig 1) 
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chrome system m the amon respiration. If the 
medium ıs changed from distilled water to a solution 
of 0 01M potassrum chloride, the y-bands of the 
reduced cytochromes are rapidly changed The 
relation between oxidized and reduced cytochrome 
runs approximately parallel with the earlier estab- 
lished tme course of the active absorption of chlonde 
anions and the corresponding increase of the oxygen 
consumption 

The new observations are in close agreement with 
the idea of a causal relation between the transport 
of electrons through the enzyme system, and the 
transport, m the opposite direction, of free-moving 
anions. . 

H LUNDEGÀRDH 
Institute of Plant Physiology, 
Uppsala 7 
Oct 25 


Relative Effects of the n-Butyl Esters of 
2-Methy! 4-Chlorophenoxyacetic Acid and 
of 2 : 4-Dichlorophenoxyacetic 
Acid on Cereals 


Previous experiments at Jealott’s Hill! showed 
that the sodium salts of °2-methyl 4-chlorophenoxy- 
acetic acid (“Methoxone’) and 2 4-dichlorophenoxy- 
acetic acid (DCPA) were similar im their effects on 
cereal crops on which they were dusted or sprayed 
ın heavy doses, although only the latter produced 
marked malformations Synerholm and Zimmerman 
had earher pomted out? for other plants the greater 
activity of 2 4-dichlorophenoxyacetic acid com- 
pared with 2-methy] 4-chlorophenoxyacetic acid m 
inducing formative effects When, instead of the 
sodium salts, ou-soluble esters of 
the two acids are compared on 
weed-free cereals, the ditferences as 
reflected m the grain yields become 
very marked, as shown, for ex- 
ample, ın the accompanying table 

The esters were each formulated 
in white ou, cyclohexanol and 
‘Lissapol N’ which, when diluted 
with water, gave emulsions which 
were sprayed at the equivalent of 
100 gallons per acre The two 
compounds were compared on the 
basis of equal weights‘ of acid per 
acre 

On wheat and oats there was a 
greater degree of initial scorch from 
the 2 4-dichlorophenoxyacetic 
ester, but this quickly disappeared , 
malformed ears of wheat and barley 
also occurred only on these plots 

In general aguicultural practice, 
the esters m the avaiable formu- 
lations have proved more potent 
than the correspondmg sodium 
salts m aqueous solutions The 
apparent greater safety marzm 
existing with the ester of 2-methyi 
4-chlorophenoxyacetic acid as com- 
pared with that of 2 4 dichloro- 
phenoxyacetic acid ın the above 
tnals suggested that ıb might be 
used in cereal crops against weeds 
having some resistance to the sod- 
ium salts Against field poppy 
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MEAN YIELDS OF GRAIN (OWT /ACRE) 












































Spring, oats Spring barley 
n {var Star) (var Abed Kenia) 
pp- = = 
Treat- lic Applic rate (lb facre | Applic rate (lb /acre 
ment acid) acid) 
0 1 2 4 0 1 2 4 
n-Butyl 
ester of 
*Meth- Early 24 21 24 8} 21 8 29 0] 26 1| 22 4 
oxone’ Late 25 0| 23 9} 20 5 31 4| 311/209 
261 — 307 
n-Buty! 
ester of 
2,4-D Barly 196}185/142 27 8|220]135 
Late 191} 92| 96 213/128] 79 
SE (single sub- 
plot) +19 +21 
Coeff of varia- 
tion 8 1 per cent 8 4 per cent 
Sig diff control 
against other H 
treatments 19 24 
Sig diff be- 
tween treat- i 
' ments 25 30 | 
L 
Early application April 28, 1949 May 9, 1949 
Oats 41n high Barley 6 in high 
Late application May 23, 1949 June 8, 1949 


Oats 8in high Barley 15 in high 
(Papaver rheas), scentless mayweed (Matricaria 
ınodora), ampmbious bistort (Polygonum amphibrum), 
knotgrass (Polygonum aviculare) and black bindweed 
(Polygonum convolvulus), the n-butyl ester of 2-methyl 
4-chlorophenoxyacetic acid formulated as described 
above proved more effective than an aqueous solution 
of the sodium salt 
To what extent this difference ıs due to the ester 
itself rather than to the other constituents of the 
emulsion ıs not yet determmed ‘The results given 
above, however, clearly indicate that ıt may be 
possible to use heavier doses of 2-methyl 4-chloro- 
phenoxyacetic ester formulations on cereal crops than 
have so far been feasible with the widely used esters 
of 2 4-dichlorophenoxyacetic acid 
W G Templeman 
J O WRIGHT 

Imperial Chemical Industries, Ltd , 

Jealott’s Hill Research Station, 

Bracknell, Berks 
Sept 18 7 
1 p 
Templeman, T gort Halıday, D J, Emp J Exp Agric, 18, 


*Synerholm, M F , and Zimmerman, P W , Contr Boyce Thompson 
Inst, 14, No 2, 91 (1945) 


A Rapid Method of Leaf Area 
Determination 


ReEcEenT physiological studies on nutrition and 
growth have shown that leaf area ıs a reliable mdex 
of growth factors determining dry matter accumula- 
tion, carbohydrate metabolism, yield and quahity of 
cropsi-9 12 Various methods have therefore been 
devised for measuring the total leaf surface on a 
growing plant Of these, mention may particularly 
be made of (1) methods based on tracing individual 
leaves and determmmg their respective area by 
planimeter, (2) use of sensitized photopapers, (3) 
photo-electric devices of various types, (4) adoption of 
cardboards of known area approximating to the area 
of different type leaves, and lastly (5) use of mathe- 
matical formule based on certain leaf measurements 
The utility of one or the other of these methods has 
been stressed by different mvestigators 
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Recently, we developed a sunple method of estim- 
ating leaf surface m graminaceous plants based on 
Imear measurements of mdividual leaves On the 
basis of such length and width measurements, 1t 
was possible to determine the leaf area (one surface 
only) by the formula 


log A = log L + log B — log K, (1) 
where Lis length of leaf, B width of leaf in the middle 


of foliage, K average leaf factor ess calculated 





previously for a population of leaves 

Use of ths formula m barley19.11, maizett.}%, 
paddy, sugar-cane and wheat gave an experimental 
error of 23, 19, 0 86, 067 and 0 048 per cent 
respectively when the measurements were extended 
to a population of twenty-two leaves 

The above formula may also be modified as 
log ZA = log XE + log UB — log K — log N, (2) 
if only the total leaf area exposed on the entire plant 
is desired In this case all other factors remain the 
same except N, which mdicates the total number of 
leaves sampled The experimental error involved in 
the use of this formula has been found to vary as 
follows barley 2 9, maize 6 6, paddy 3 3, sugar- 
cane 0 13 and wheat 1 0 per cent 

It would therefore appear that the above formula 
is well suited for biological mvestigations on grow- 
ing plants where area 1s to be determined at successive 
stages of life-cycle Its utility m grammaceous 
plants is established How far the application of 
a similar principle to other crops would be helpful 18 
a matter for future mvestigation 

The method ıs simple and mechanical It does 
not involve separation of leaves No costly apphances 
are needed The entire determination ıs completed 
within a short time It ıs considered, therefore, to be 
an important means for determining area in growmng 
graminaceous plants 

K N Lat 
M S SusBBAa Rao 
Plant Physiological Laboratory, 
College of Agriculture, 
Benares Hindu University 
Oct 10 
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Occurrence of Myxine off the 
Berwickshire Coast 


THE cyclostome Myxine glutinosa Linneus 1s 
generally regarded nowadays as being fairly un- 
common off the British coasts, though Meek, in 1916, 
stated that it was fairly common off the east coast 
of Scotland Cole! found the species during 1905-25 
m large numbers off Cullercoats, Northumberland , 
but of recent years there have been few records from 
that area 
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For several years, and at all seasons, fishermen 
ave brought me odd specimens which have been 
iken from an area about five miles north-west of 
3 Abb’s Head, Berwickshire The species 1s suffi- 
ently common on these grounds to make the local 
shermen reluctant to set lmes there, as the ‘mack 
is’ interfere with the bait 
During Easter 1949 an attempt was made to trap 
"'yxıne ın the area referred to above Ordmary crab 
ots, fitted with a fine-mesh net, and with a small 
verture for entry, were used, baited with fish Some 
igfish were taken, but the work had to be aban- 
med owing to bad weather In the summer of 1949 
apping was resumed, and as many as nine specimens 
are taken ın a single trap It was found, however, 
at the traps were msufficiently strong to withstand 
© strong tides ın the area, and ıt 1s hoped to try 
it a new type, consisting of a wooden box with a 
w small apertures 
-In August 1950, with the co-operation of Dr © E 
aeas, of the Scottish Home Department Marine 
aboratory, an echometer survey, together with hne 
undings using tallow, was carried out over the area 
esults showed that the Myaime ground was a mud 
tom lying between two ridges in 35-40 fathoms 
"water 
It ıs hoped to conduct further experiments to 
tablish the extent of the colony and to record 
ssible migrations 
W J FAIRBAIRN 
Department of Zoology, 
niversity College, Southampton 
Sept. 19 
tole, F J, Trans Roy Soc Edin , 49, Pt IL, No 8 (1913) 


Interaction of Genes affecting the Wings 
in D. melanogaster 


THE interaction among genes controlling the 
»velopment of the same organ has been studied ın 
rosophila by Mamx! for some eye colours, by 
‘aletky? and by Trapani? for the wings, by Semenza‘ 
r the shape of the eye, and m Habrobracon by 
ark’ for some factors affectmg the wing-length 
In the present imvestigation, I have brought 
gether ın the same genome distinct mutant genes 
mtrolhng the same organ, in the homozygotic, and, 
r the X-chromosome, in the hemuzygotic state, 
spectively, so that each gene was able to manifest 
self during development In this way, 1t 1s possible 
, detect if the phenogenetic actions of two genes 
mbined ın the same genome and affecting the same 
iaracter are of such nature as to sum therr effects 
‘to exclude one another 

The genes I used are the folowmg N = Notch 
hromosome 1)’, fa” = facet notched (chromosome 
, sd = Leon’s scalloped (chromosome 1)’, vg = 
»stigial (chromosome 2) and bS = Semenza’s blot 
hromosome 2) The latter, which arose spon- 
neously in the laboratory from a Notch stram, 
‘oduces a eduction of the wing-size, generally 
companied by an accumulation of hemolymph, so 
iat the wing assumes the appearance of a sausage , 
vlancers also are smaller , penetrance 1s complete and 
ability good Locahzation proved that this mutant 
an allele of blt 

I obtamed and examined the following combma- 
ons NN —btS no interaction, smce no mdividuals 
ypear with both characters fa" — bus the 
ypearance of the wings mdicates a summing of both 
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the genes in question , the wings are inflated, shorter 
than m bS and show at the distal extremity the 
meks and the hair clumps peculiar to fa”, veins are 
much enlarged, more than mm fa”, and often a little 
deformed, balancers are reduced, the effects im 
males and females are the same sdb — bus no 
interaction, since no individuals appear with both 
characters vg — bltS wings, very reduced m size, 
appear as two small balloons, vems are often lack- 
ing, balancers are wrinkled or lackmg 

These results show that fa" and vg are quite 
recognizable in the individual which contains, at the 
same time, the biS gene, but they also show an 
merease m intensity, while N and sd? block the 
accumulation of hemolymph peculiar to blits, so that 
in the combmation the latter does not appear 
Another possible explanation is that the combma- 
tions sd? — biS and N — bltS are not viable 

I conclude, therefore, that vestegzal, blotS and facet 
notched seem to be more analogous in their action 
than blotS, Notch and scalloped! 

LUCIANA SEMENZA 
Istituto di Genetica, 
Université dı Milano 
Sept. 12 

1 Mainx, F, Z wd Abst u Vererd, 73, 470 (1938) 
2 Waletky, E, Genetics, 24, 8 (1939) 
3 Trapanı, E , Rend Ist Lomb Sev Lett, Cl Scenze, 76, 344 (1943) 
t Semenza, L , Att Soe Ital Ser Nat , 85, 5 (1946) 
* Clark, A M,J Heredity, 40 90 (1949) 
® See Drosophila Inform Service, No 23 (1949) 
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Microclimate Close to the Ground 


RECENT communications)? have directed attention 
to the importance to the biologist of the peculiar 
microchmate on the ground and among ground 
vegetation A thin hot layer of air covers the surface 
of bare earth in sunshine, and among vegetation it 
is lifted to a height which depends upon the height 
and density of the vegetation Measurement of the 
temperature of this air ıs difficult the temperature- 
profile 1s steep and 1s Likely to be disturbed by the 
ventilation of an aspiration thermometer When 
using an aspiration thermocouple over bare earth, I 
have found that the galvanometer reading rises 
mutially to a high value and then falls, suggesting that 
hot air 1s bemg withdrawn and replaced by colder 

There is another approach to this problem The 
biologist 1s primarily mterested ın the temperature of 
bodies—animals and plants—which will not as a rule 
be the same as aur temperature Most of the factors 
responsible for the temperature of small ‘cold- 
blooded’ animals are also responsible for the tem- 
perature of manimate bodies in similar situations, and 
a study of the latter may be expected to throw some 
light upon what governs the former and at the same 
tme offer certain experimental amenities The 
accompanying table shows the equilibi:um tempera- 
ture of a black metal disk #1n diam and 4 in thick 
suspended horizontally ın full sunshine at different 
heights above (a) a smooth table, (b) a l-n clearing 
plucked ma lawn about 1 m high, (c) a metal sheet 
2 ft square covered with a ‘vegetation’ of drmking 
straws 2 ın high spaced at random about $m apart 
The temperature of the metal sheet (c) could be both 
measured and varied, and results were obtained 
(1) when 1t was allowed to reach its full temperature , 
and (n) when ıt was cooled by means of the water coil 























T4 - 
Artificial vege iinon 
Height 21m Ingh (e) 
above Smooth 1an lawn |——————— 
ground table ‘Ground’ ‘Ground’ 
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beneath The temperatures were measured by a 
small thermistor element inside the body connected 
by platinum wire 0 002 ın m diameter, and are ex- 
pressed as differences from those of an exactly similar 
body exposed in free ar 3 ft above the ground 
nearby The mean actual temperature of this refer- 
ence body 1s given, together with the shade tempera- 
ture of an ordmary thermometer 4 ft from the 
ground 

These results mdicate (1) the gh temperatures 
reached by a body of this size when close to the 
ground, compared with its temperature ın free air, 
(2) the very shallow boundary layer, within which 
these temperatures prevail, over a smooth surface , 
(3) the effect of roughness ın deepening this boundary 
layer, (4) the much greater mportance of high 
ground temperature compared with the lowering of 
air velocity ın producing these high body tempera- 
tures close to the ground. 

Recent bad weather has prevented more than one 
comparison between the metal body and a living 
arthropod (Locusta migratoria migratorioides, dark 
phase rectal temperature), when the followmg 
differences ın temperature were found At = + 09, 
+08, +3 3°C (height, 9 ın above table, locust 
broadside to sun, -+ indicates body hotter than 
locust) On general grounds it 1s suspected that the 
various physical factors (which determine the tem- 
perature of an inanimate object) play a greater part 
than the biological ones m the temperature of small 
‘cold-blooded’ animals the heat-production of which 
1g small and which cannot afford much water loss 
Of these physical factors, reflectivity, shape and si7e 
remain to be considered, and ıt ıs probable that 
absolute size 1s of great umportance, not because of 
the operation of the two-thirds power law encountered 
among warm-blooded annals, but because of the 
dependence of convection transfer coefficients upon 
the absolute size of the surface considered 

This work will be published in detail elsewhere 

D A PARRY 

Zoological Laboratory, 

University, Cambridge 

Sept 14 


*Champness § S, Nature, 165, 325 (1950) 
1 Waterhouse, F L, Nature, 186, 232 (1950) 


DDT as a Residual Insecticide against 
A. letifer and A. maculatus in Malaya 


MtrrHEap THomson! has recorded the observations 
that DDT 1s not effective in the control of A gambie 
due to its mtant effect on fed anophelines, which 
prevented them from resting long enough on treated 
surfaces to absorb a lethal dose Various other workers 
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have since published their findings, which mdicat 
that this insecticide has either residual? ?, repellenti 
irritant? 7 or fumigant® effect on different species c 
mosquitoes During experiments in a hyperendem 
malarious village (A letzfer area} ın Malaya, I sprayed 
the entire interior and exterior walls of all habitation 
three times within four months with a 5 per cen 
DDT solution in kerosene at the rate of 100 mgm pe 
sq ft After every treatment, the mosquito collectio. 
from the catching stations from 6am to 6 pm wa 
observed to be practically nu for two to four week: 
after which a few mosquitoes started to appear. 

The complete absence of mosquitoes during night 
in the sprayed houses suggested the study of th 
behaviour of the local mosquitoes to DDT spray 
and accordingly the following preliminary experimen 
was carmed out 

After shifting the occupants of one block of house 
m the experimental village to an adjoiming one, a 
the vacated houses were sprayed with DDT, treatin 
both outside and inside walls with the same dosag 
and formulation of DDT as in the main experiment 
Immediately after spraying, the floors of these house 
were covered with white hospital sheets, taking car 
to fit them properly against the walls As human bani 
two persons slept during nights in each of the treate 
houses for a period of fourteen days from the da 
of spraymg Dead imsects fallen on the whit 
sheets were picked up both ın the morning and ever 
ing during these fourteen days and examined Th 
daily collection consisted of numerous dead blac 
ants, a few cockroaches, some spiders, very fer 
beetles and glow-worms, but no mosquitoes Th 
number of these dead insects, however, graduall 
declined and on the fourteenth day it was only abou 
a fourth of the collection of the first day 

The 1epellent effect of kerosene used in the pre 
paration of DDT solution cannot definitely be 
factor for the absence of dead mosquitoes in th 
daily collection, as ıt has been shown that the effec 
of kerosene lasts only for a-maximum period of a ha 
to five days (ref 1 last paper, and ref 9) It: 
therefore hkely that the mosquitoes settled on th 
outside walls for sufficiently long to get a lethal c 
sub-lethal dose and ultimately flew away withot 
entering the building It may be mentioned ın th 
connexion that, m a sımılar group of houses in a 
A maculatus area, only the outside walls were spraye 
during the course of these experiments, and in th 
parucular case 16 per cent of the pre-spray cate 
of mosquitoes comprising both anophelines an 
culicmes were collected during the first post-spra 
colleetion on the third day and 30 per cent on tk 
eighth day after treatment. Therefore, the absence « 
dead mosquitoes ın the first group of sprayed house 
durmg a minimum period of not less than fourtee 
days appears to be due to the effect of spraying bot 
outside and inside walls The probability that mo: 
quitoes might have entered houses but escaped imme 
diately after feedmg without touching any of th 
treated surfaces 1s very remote, as 1t 1s highly unhkel 
that all types of mosquitoes, anophelines and culicme 
behaved ın this orderly and disciphned manner It: 
admitted that the finding in this experiment is nc 
sufficient to come to a definite conclusion on tk 
mode of action of DDT agamst local mosquitoes 
but the probability appears to be that mosquitoe 
after entry were irritated on coming m contact wit 
the DDT-treated surface and escaped 

The entomological findings recorded after the mtu: 
mosquito ‘vacuum’ m the treated villages m th 
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main experiment (loc ct) showed that the number 
of anophelines caught was far less than the collection 
in the control village (average anopheline catch per 
mght 27 as agamst 25 in the nearest comparison 
station) The average number of engorged anophelines 
caught per night from the sprayed area was 0 32, 
while the same m the comparison station was 12 
Mortahty oceurred of 22 per cent of the total collection 
in this experiment withm 4-12 hr from the time of 
capture, and ın another 33 per cent withm 12-16 hr 
The reduction of mosquitoes obtamed m the house 
catches was not, however, associated with a reduction 
of larval density ın the area treated 
The spleen-rate m the treated villages was reduced 
from 63 5 to 39 5 per cent without any decline m the 
control village The parasite-rate remained relatively 
unchanged in the experimental village, and increased 
markedly m the control village There was an 
increase, however, of P falciparum mfection m the 
treated village 
These findings mdicate that whatever be the nature 
of action of DDT agaist A letsfer, 1t can control 
malaria in the areas where this species 1s the vector 
It also shows that this effect 1s short-lived when 
compared to the findings m most other countries, 
probably due mainly to the outdoor restmg and, on 
occasions, outdoor feeding habits of A letyfer Another 
vector m Malaya, even more important than A 
letifer, 13 A maculatus Logically speaking, better 
results are to be obtamed with this species than 
with A letsfer because, although A maculatus 1s 
also an outdoor rester, ıb 1s not at least recorded 
as an outdoor feeder Opimon regarding the 
utihty of DDT agamst this vector 1s, however, 
not unanimous While Wallace! believes that this 
msecticide 18 effective, the findings of Warton and 
Reed? do not confirm this Further mvestigations 
are therefore necessary to throw more light on the 
effect and mode of action of DDT against the vectors 
m Malaya 
C P Nam 
Malarıa Instıtute of India, 
22 Ahpore Road, Delhi 
Aug 10 
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Number of Radiolaria in Sediments 


THRovGE the courtesy of Dr B Kullenberg, who 
18 m charge of the study of the sediment cores from 
the Indian Ocean taken by him with the aid of his 
revolutionary sampler durmg the Swedish Deep-Sea 
Expedition, I have been able to examine several of 
the cores from that Ocean for microfossils These 
investigations have been mamiy restricted to the 
Radiolania, and on this subject there 1s considerable 
disparity between our results and those of the John 
Murray Expedition to the same area As this lack 
of agreement mnvolves the matter of the technique 
of mvestigation of the biological components of deep- 
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sea sediments, 1b 19 considered advisable to publish 
a short notice before the appearance of the complete 
reports of the Expedition 

As has been the practice m dealing with most 
deep-sea sediments obtaimed by recent expeditions, 
the biological contributions to the sediments collected 
by the John Murray Expedition were determmed 
after the coarse particles had been separated from 
the ‘mud’ fraction by means of a sieve with meshes 
approximately 160u ım diameter On examining the 
coarse material obtamed m this way, Stubbmgs! 
reports that Radiolaria are often absent from the 
sediments, or occur but sparingly he says, ‘‘even 
ın the South Somalı Basin, m which Murray and 
Philipp: (1908) record a large area of the bottom as 
covered with Radiolarian ooze, none were obtaimed” 

Exammation of the Swedish samples from the 
same general area have confirmed the presence of 
radiolarian ooze m the Somalı Basin, and have 
shown that a great number of Radhiolaria are present 
m the sediments of many parts of the western Indian 
Ocean The majority of these Radiolaria are of the 
order of 50-100 u m diameter and would pass through 
the sieves usually used , moreover, a large proportion 
of them are of such delicacy that treatment of almost 
any kind would destroy them or render them un- 
recognizable For the present vestigation, a small 
amount of the sediment was placed on a microscopic 
shde, the caleareous components were dissolved with 
dilute hydrochloric acid, and the Radiolaria counted 
directly The accompanying table gives the number 
of radiolarian skeletons per gram of air-dry sediment, 
from six localities between the Seychelles and Cape 
Guardafu 

















No of 
Í Core Station Position Depth Radiolaria 
No Lat l Long (per gm ) 
152 S 03° 18’ E 56° 47’ | 4065 m 300,000 
153 S 02° 18’ E 55° 33’ | 4360m 500,000 
154 S 00° 23° E 54° 30° | 4,860 m 450,000 
155 N 04° 28° E 52° 48’ | 6,117m , 300,000 
156 N 07° 14” E 52° 49 | §,107m | 350,000 
157 N 08° 05’ | E 53° 03’ | 5,100m 1,000,000 





From the large amount of material from the Pacific 
Ocean which Prof Hans Pettersson has generously 
placed at my disposal, ıt has been possible to com- 
pare the number of Radiolaria there with those of 
the Indian Ocean A sample from lat N 00° 20’, 
long W 150° 36’ (depth 4,405 m ), m the region of 
the well-known Central Pacific :adiolarian ooze, con- 
tams 540,000 Radiolaria per gram of air-dry sediment 
As an example of a shallower sediment contaiing a 
high proportion of comparatively coarse terrigenous 
material, a similar exammation was carried out on 
green mud from the Gulf of Aden (N 11° 57, 
E 44° 18’, depth only 883m) here the occurrence 
of Radiolaria 1s of the order of 500 per gram of 
sediment 

The results from this mvestigation, which will be 
pubhshed ın greater detail m the Reports of the 
Swedish Deep-Sea Expedition, emphasize the mmport- 
ance of a thorough exammation of the finer fractions 
of marie sediments , 1f this 1s not carried out, wrong 
conclusions will mevitably be drawn from reports of 
the absence or scarcity of some of the biogenic 
components 

W R. RIEDEL 

Oceanografiska Institutet, 

Goteborg Oct 10. 
? Stubbıngs, H G , Se: Repts John Murray Exped , TIL, 2, 151 (1939) 
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Blood-Groups of Mental Defectives and 
their Maternal Parents 


A stupy has recently been made of a random 
sample of 370 certified mentally defective persons 
hving m East Angha Among other data, the ABO 
and the Rhesus blood-groups of each patient and 
of his or her mother were determined 

Of these 370 defectives, 118 could be placed m 
definite categories, either because their mental defect 
was part of a distinct physical syndrome, such as 
mongolism or cretimsm, or because their history 
meluded some episode, such as cerebrospmal menm- 
gitis, which was the probable cause of their defect 
The remaming 252 were ‘undifferentiated’, that 1s, 
their defect was not part of a recognizable syndrome 
or attributable to any known cause 

The ABO groupmg of these 252 pairs of child and 
mother was as follows O, 226 (44 8 per cent), 
A, 234 (464 per cent), B, 31 (60 per cent), 
AB, 13 (2 5 per cent) In 55 cases, mother and child 
were incompatible on the ABO system, that is, the 
mother’s blood contained natural agglutimins which 
would in utro have clumped her baby’s erythrocytes 
The ‘secretor’ character was tested m 42 of the children 
of these 55 pairs , 29 were secretors of group-specific 
substances, 13 non-secretors These percentages 
approximate to those found by Race! m typmg 
1,571 East Anghan bloods for the Galton Laboratory 
He found O, 42 46 per cent, A, 46 40 per cent, 
B, 7 7 per cent, AB, 3 37 per cent There appears 
to be a shght excess of A over O in East Angla 

As regards the Rhesus system, however, the 
figures are more mterestmg Of the 252 undiffer- 
entiated pairs, the bloods of 196 pairs were examined 
by means of sıx sera for the presence of the antigens 
A, B, D, c, E and C, the remaming bloods were 
tested, at the same times and with the same sera, 
for the presence of A, B and D Of 252 children, 
61 lack the antigen D and are homozygous dd 
Of 252 mothers, 57 lack the antigen D and are 
homozygous dd Pans consisting of a dd mother 
and a D child occurred 31 times 

It 18 well known that a pregnant woman whose 
baby’s blood contams a group-specific substance 
lacking in her own blood may be stimulated by that 
foreign substance to produce abnormal antibodies 
against her own child The injuries caused to the 
unborn child by these maternal antibodies result m 
all the manifestations of hemolytic disease of the 
new-born One such result 1s kermcterus, m which a 
severe hemolytic jaundice 1s followed by spasticity, 
athetosis, and mental retardation Post-mortems on 
cases dying within a few days after birth show many 
of the cerebral ganglia stamed, and contaimng many 
degenerated neurones, possibly as the result of the 
toxic products of hemolysis, or possibly as the result 
of an antigen-antibody reaction occurring m the 
gangha 

This new knowledge that mental deficiency some- 
times occurred in a child severely mjured by anti- 
bodies aroused several workers to mquire whether 
immunization of the mother might explam some 
hitherto mexphiable cases of undifferentiated mental 
defect*? The figures given above, on a random 
sample culled from all grades of defectives, give no 
support to this idea 

The serum of each of the 24 dd mothers whose 
defective D child had been born withm the past 
sixteen years was examined for antibodies Abnormal 
antibodies were found m the serum of one mother 
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but her defectrve child was her first pregnancy, and 
a mucrocephahe , she had not been previously trans- 
fused, and her second child was healthy and normal 
The defect in the first child cannot be attmbuted to 
the effect of antibodies 

But the number of dd children m the sample 1s 
unexpectedly high If we take 16 8 as the percentage 
of dd persons to be found in the general population 
in Wngland®, we get the followmg figures 


CHILDREN 
D dd 
Observed 191 61 
Expected 209 7 423 


x? for one degree of freedom ıs 9 94, that 1s, the 
chance that the proportion of dd children is an 
aceident of sampling 1s about I in 1,000 

The mothers are selected, smce they came mto the 
survey because they were the mothers of these 
particular defectives In a population contammg 
16 8 per cent of dd mdividuals, the mothers of 191 D 
children and 61 dd children would be expected to 
comprise 204 2 D’s and 47 8 dd’s Comparison with 
the observed numbers shows 


MOTHERS 
D da 
Observed 195 57 
Expected 204 2 478 


x? for one degree of freedom ıs 2 18 

There 1s some excess of dd mothers, but this 1s 
non-significant and, whatever larger numbers might 
reveal, the only pecuharity of this body of data is 
the unexplained excess of dd subjects among the 
undifferentiated defectives 

The sera used im these tests were mdvidual 
immune sera of high titre supphed by the kindness 
of Dr A E Mourant of the Blood Group Reference 
Laboratory, Lister Institute The same sera were 
used throughout and retained therr absolute specificity 
and high titre to the end 

Part of this work, of which a full account will be 
published elsewhere, was done during tenure of the 
Gwynaeth Pretty Studentship, University of Cam- 
bridge 

A M PANTIN 
Department of Pathology, 
University of Cambridge , and 
Research Department, 
Royal Eastern Counties Institution, 
Colchester Sept 16 
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Macular Pigment 


MACULAR pigment, usually found ın post-mortem 
eyes, 1s also said by Kerlin and Smith’ and by Wald? 
to be present ın the living human eye, and either to 
be lutein ıtself or a closely related chemical substance 
Others, however, for example, Gulistrand® and Wolff, 
hold a different view ‘They believe this pigment to 
be present in the macula only after death, but not in 
the normal eye in health I beheve the latte: view 
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to be correct, because I have found evidence, thought 
to be ın favour of the presence of this pigment in 
the hving state, to be misleading, namely, the dark 
bands seen at the short wave-length end of the 
spectrum by Maxwell’ and by Keilin and Smitht, 
and the relative blue blindness of the macular area 
compared with the perimacular region around it, 
found by Tscherning*, by Willmer? and by others 
Both these phenomena have been ascribed to macular 
pigmentation 

A colour filter was prepared which produced a 
single absorption band m the visible spectrum from 
about 0 515p to about 0 540 When this band was 
examined through spectroscopes of different disper- 
sion, 14 was found to be visible ın them all When 
spectra of different ight mtensities were examined, 
ıt was found that the absorption band was always 
visible, although differences in apparent width were, 
of course, noticeable Lastly, alterations in the top-to- 
bottom dimensions of the spectra were found to be 
without apparent effect on the appearance of the 
absorption band Similar tests performed with other 
colour filters lead to smilar conclusions, namely, 
that the absorption bands are constantly present m 
spite of alterations ın dispersion, i light intensity 
and ım top-to-bottom dimensions of the spectra m 
which they are seen 

The absorption bands supposed to be caused by 
macular pigment were now tested ın a similar 
manner It was found that the bands were present 
when the dispersion of the spectrum was small but 
not when if was large, that the bands were present 
at medium hght mmtensities but not at high ones, 
and that the bands were more readily observed when 
the spectrum was narrow than when 1t was wide 
Thus m these three respects the behaviour of the 
bands differs from those produced by pigments On 
these grounds ıt seems unlikely that the bands are 
caused by pigments 

Tf the macula 1s relatively blue blind owing to the 
local presence of pigment, ıt would be expected that 
this blmdness would be found at all ight mtensities 
Such 1s not the case, however, because as the hght 
intensity 1s mereased the macular area becomes pro- 
gressively more sensitive to blue and violet rays, with 
the result that first ıt draws level with the peri- 
macular region in blue sensitivity, and then with a 
further merease in light intensity actually exceeds 
the latter This change-over can be witnessed by 
looking through a colour filter which transmits red 
rays and blue rays, but absorbs the orange, the 
yellow, the green and the blue-green At a hght 
mtensity of one foot-candle, the macula has 0 4 
times the blue sensitivity of the permmacula At a 
hight intensity of fifty foot-candles, the two retinal 
regions are about equal in blue sensitivity At a ght 
mtenstty of one thousand foot-candles, the macula is 
roughly ten times as blue-sensitive as the perumacula 

These effects might be explamed on the basis that 
the macular pigment becomes bleached as hght 
intensity 18 mereased, and thus discloses when ıt has 
done so the normal high sensitivity of the macula 
to blue hght But agamst the acceptance of this 
explanation 1s the fact that, on returning quickly to 
a low hght mtensity, the relative blue deficiency of 
the macula at once discloses itself We see then that 
none of these effects can be adequately accounted 
for on the basis of pigmentation To what, then, are 
they due ? 

It was found by me that there are two parts of 
the spectrum which have anomalous properties , one 
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of these 1s in the yellow and the other ın the blue 
Adequate lummation and a sufficiently large visual 
angle are both requisite m order that yellow and 
blue shall be recogmzed If these conditions are not 
fulfilled, both these colours are replaced by neutral 
grey a pale grey in the case of yellow, but a dark 
grey in the case of blue This loss of colour on the 
part of both yellow and blue was found to take place 
at the fovea, and at other parts of the retina as well, 
but m most subjects, at ordmary hght mitensities, 
somewhat more readily at the fovea 

Let us now examine the hypothesis that normal 
blue perception 1s dependent on the operation of 
specific blue receptors, and that when these cease 
to operate m a normal manner two phenomena show 
themselves (a) the appearance of a dark band or 
bands m the blue part of the spectrum, and (b) the 
occurrence of defective blue vision If this hypo- 
thesis 18 correct, there should be a band or bands m 
the blue part of the spectrum when light mtensity 
is low but not when 16 ıs high—visible bands when 
the spectrum 1s short or narrow, but not when 1% 18 
long or wide There should be relative blue blindness 
at the macula when light mtensity is low, but not 
when itis high In all these respects there 1s agreement 
with experument, and ıb 1s therefore concluded that 
the hypothesis ıs correct 

Let us now take up the pomt made by Keilin and 
Smith and confirmed by Wald and by Thomson, 
namely, that the bands m the blue closely resemble, 
if they are not identical with, those of the plant 
pigment lutem There seems to be one way, and one 
way only, of explaining the resemblance, namely, 
that lutein present m the human retina acts as the 
photocatalyst for the blue receptors, just as rhodopsin 
does for the red receptors If this explanation 1s 
correct, we may usefully recall the followmg facts 
that vitamin A ıs known to play an essential part m 
human vision, and that both visual purple and lutem 
are vitamin A derivatives Returning to the matter 
of the macular pigment which develops m post- 
mortem eyes, 1b seems hkely that this ıs derived either 
from vitamim A or from the visual pigments which 
are themselves vitamin A derivatives, or from both 
these sources 

Two further references should be made (a) to the 
paper of Prof Nordenson® on the intravital colour 
of the macula, m which he writes, ‘‘there 1s a great 
deal of evidence ın favour of the opmion that there 
is no yellow colour m the macula of the live eye”, 
and (b) to the letters m Nature a year ago by Dartnall 
and Thomson’, by Denton and Purenne!®, by 
Tansley", and by Hartridge?’ 

H HARTRIDGE 
Vision Research Unit, 

(Medical Research Council), 

Institute of Ophthalmology, 

Judd Street, London, W C 1. 

Sept 19 
1 Kelin, D, aud Smith, E L , Nature, 148, 333 (1939). 
2 Wald, G, Documenta Ophthal , 3, 94 (1949) 
$ Gullstrand, A, Archi f Ophthal , 62, 1 (1905), 66, 141 (1907) 
+ Wolff, E , “The Anatomy of the Eye and Orbit”, 103 (H K Lewis, 
London, 1948) 

$ Maxwell, J C , see Tscherning, p 262 (1904) 
ê Tscherning, M, “Physiologie Optics’, 262 (Philadelpine, 1904) 
7 Willmer, E N , Nature, 151, 231 and 632 (1943) 
are dee J W, Uppsala Lakareforenings Forhandl, 51, 147 


* Dartnall, H J A,and Thomson, L C, Nature, 164, 876 (1949), 
165, 524 (1950) 

% Denton, E J, and Pirenne, M H , Nature, 165, 204 (1950) 

1 Tansley, K , Nature, 165, 524 (1950) 

13 Hartridge, H , Nature, 165, 304 (1950) 
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Low-Angle X-Ray Scattering from Ramie 
and Jute 


A SHORT well-defined streak at right angles to the 
direction of the fibre axis ıs seen on both sides of 
the lead beam-trap on X-ray photographs of natural 
cellulose fibres taken under surtable conditions 
Kratky1 and Kratky and Porod? consider that this 
low-angle X-ray scattermg can be attmbuted to the 
close-packing of crystallites, and this hypothesis 1s 
corroborated by work of Heyn®4 In the course 
of a study of the structure of yute and other fibres, I 
have repeated some of Heyn’s expeimments, and have 
also examined the effect produced by removal of 
hgnm upon the mtermicellar swelling of jute fibre m 
water 

Measurements of the low-angle scattermg from 
flax, hemp and jute agreed very closely with results 
reported by Heyn, but abnormal behaviour of ramie 
was not confirmed Heyn obtamed identical X-ray 
photographs from native ramie and ramie swollen 
in sodium hydroxide solution, and reported® the 
smallest intermicellar period, calculated from the 
total length of the streak, as 34A (assummg the 
validity of Bragg’s law for the low-angle scattermg) 
Low-angle X-ray photographs of native ramie dry 
and swollen m water which I have obtamed (Figs 1 
and 2) show that the entry of water mto the mter- 
micellar spaces m ramie produces (a) a considerable 
increase of the intensity of the scattering owimg to 
the difference of scattering powers of water and 
cellulose, and (b) a decrease of the total length of 
the streak owing to the increase of the mtermicellar 
distances The smallest mtermicellar periods for 
native ramie calculated from Figs 1 and 2 are 24 A 
for the dry fibro and 27A for the fibre swollen m 
water 


: Fig 2 
Fig 1 i Ramie 
Dry ramie Sg < al Swollen 
in water 
i Fig 4 
Tig 3 1B 
~ fin ' Raw jute 
Dry raw A” P 
3 A j swollen 
Jute : s” l in water 
PRT 1 
z 
Iig ő ! Fig 6 
4 rane 4 Devout! 
elignifle * , Jute swollen 
jute Ne * | in water 
[i 
Ge aighi ond ’ 


Heyn{has observed’ that the characteristic streak 
obtained from wet jute fibre 18 more intense but only 
very shghtly shorter than the streak obtamed from 
the same fibre when dry Figs 3 and 4, which show 
the low-angle X-ray scattermg from raw jute dry 
and jute swollen m water, are snmlar to the photo- 
graphs published by Heyn‘ and are reproduced here 
for purposes of comparison 

It seoms reasonable to suppose that the presence 
of hgum m jute 1s responsible for the fact that the 
change m the low-angle scattermg caused by the 
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swelling of jute m water 1s considerably smaller than 
an analogous change caused by the swelling of ramie, 
and im order to test this assumption a sample of 
delignified jute was examined. The low-angle X-ray | 
scattering from dry delgnified jute (Hig 5) differs 
httle from that obtamed with normal jute fibre, but 
the change m the low-angle pattern subsequent to 
swelling of dehgnified jute in water (fig 6) 1s con- 
siderable, and 1s comparable with a similar change 
observed m the case of ramie It is thus evident 
that the lignin m jute hinders mtermicellar swelling - 
m water 

The mtensity of the low-angle scattermg from dry 
fibres of jute and ramie and also from wet, but other- 
wise untreated, jute is nearly uniform along the 
whole length of the streak and falls off very rapidly 
at the ends In the cases of swollen fibres of ramie 
and delignified jute, a strong intensity maximum is 
observed at the centre of the streak 

This work was part of an investigation under- . 
taken on behalf of the British Jute Trade Research ! 
Association, by permission of which this commu- 
mication 1s published The expermmental work was 
carried out in the Department of Physics, Univer- 
sity College, Dundee, by permission of Prof G D 
Preston. 


J. ADAM 


British Jute Trade Research Association, 
Kinnoull Road, 
Kingsway West, 
Dundee. 
Sept. 7. 
1 Kiatky, O , Aaturwiss , 26, 94 (1935), 30, 542 (1942) 
? Kratky, O , and Porod, G, J Coll Sev, 4, 36 (1949) 
` Heyn, A N J, J Amer Chem Soc, 70, 3138 (1948), 71, 1873 
Heyn, A N J, Text Res J, 19, 163 (1949) 


Wave Equation of the Electron 


For the description of an electron by a wave 
equation, the sumplest equation available is the Duac 
equation, which in the usual notation reads 


[rlt + edu) — x) b = 0 


This corresponds to a point particle of charge e, spm 
3h and magnetic moment eħ/2me This equation has 
met with marked success ın describing an electron in 
static fields and slowly varying fields For high- 
frequency fields, however, there are indications that 
the description 1s only an approximate one, and that 
allowance should be made for the finite extension of 
the electron 

In the classical theory of pomt particles there 
arises the difficulty that the equations of motion 
give rise to certain run-away solutions with non- 
physical characteristics If one uses a finite model 
imstead of a pomt model, there ıs good hope that 
these difficulties would not arise’. There is at present 
no satisfactory means of describing a finite particle 
in quantum mechanies. In classical mechanics a 
finite particle 1s described by complicated mtegral 
equations In quantum mechanics the situation would 
be still more complicated, and one would expect that 
an infinite system of operators would be required for 
adequate description 

An initial attempt on simpler lines may be made 
as follows. Consider an equation of the form 
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I Of uy = 
Suis mia T }]p = 0, 


where fu, == Quad, — ĝpAu give the field components, 
and the infinite series ın curly brackets represents 
the additional contributions to the Hamiltonian from 
the multipole mteractions of the particle with the 
electromagnetic field Such an equation would 
descitbe an election which ıs a superposition of a 
point charge, a pomt dipole and point multipoles 
to all orders, and one might expect ıt to describe a 
finite electron The additional terms are negligible 
when the field fa, varies slowly, but will be important 
for fields of high frequency 
O JAYARATNAM ELIEZER 
University of Ceylon, 
Colombo 
Aug 16 


! Ehezer, C J, Proc Roy Soc, A, 194, 543 (1948), Proc Camb 
Pink Soe ,'48, 199 (1950) 





Polarographic Investigation of the 
Antigen-Antibody Reaction 


Using azo-protem as antigen, prelimmary experi- 
ments were carried out to mvestigate whether the 
polarographic method could be used for a quantitative 
determination of immunological reactions 

Azo-protem was prepared by coupling egg albumin 
with diazotized p-ammobenzoic acid followmg the 
method of Landstemer! For polarographic investiga- 
tion the product from 1 gm of egg albumin was 
dissolved in 80 ml of acetate-phosphate-borate 
buffer’, pH 7 3 Allowing for an 80 per cent reaction 
yield, this gives an approximately 1 per cent solution 
of azo-protem 

A polarographic step was obtained between 240 
and 440 mV vs the saturated calomel cell The 
step was not very well defined but could be determined 
(Table 1) and reproduced with reasonable accuracy 
(approximately + 5 per cent) Within this limit of 
accuracy, the step height was proportional to con- 
centration, as we have found in experiments using 
buffer as diluent (Table 2) 

Further expermments showed that the azo-protem 
solutions used were stable for several weeks under 
laboratory conditions 

Specific antiserum was prepared by giving rabbits 
a series of six injections at seven-day mtervals Hach 
injection consisted of 5 ml of approximately 1 per 


TABLE 1 











Ta measured Ia average Deviation 























(amp x 1077) (amp x 1077) (pei cent) 
3 06 +10 i 
3 04 303 +03 | 
299 -13 
TABLE 2 
—— --=,-———- - = CEG ipes pt 
i j Deviation from l 
Dilution Ia measuied Ta mean valuc* ; mean value 
(amp x 107) | (amp x 107) , (per cent) 
o o! 374 387 —34 o 
ir 217 i 212 +24 
1 3 129 , 1 24 +40 
17 0 78 | 0 du —25 : 








* The mean value was obtained fiom a calibration curve plotting 
soncentration against current 


NATURE 


79 


cent azo-protem solution The rabbits were bled 
two weeks after the final injection, the blood clotted 
and the serum separated by centrifugation Pre- 
cipitation tests showed the serum to be active, and 
1t gave best results by reaction with a 1 per cent 
solution of antigen with diluted antiserum (1 4), 
both in buffer. 

Experiments were then carried out to examme 
the effect of the addition of specific and unspecific 
sera upon the azo-protem polarographic step Un- 
specific serum merely acted as a normal diluent, 
whereas the addition of unspecific antiserum under 
the same conditions of concentration, etc , sharply 
decreased the step height 

Table 3 shows the typical results obtained with 
two out of a considerable number of specific antisera 
examined 











TABLE 3 
i 
: Volume of | Volume of | Volume of Iamean | Differ- | 
| unspecific anti- anti- Jd value (de- ence 
serum serum serum meas- rived on from 
į; added per No 1 No 2 ured the basis mean 
| ml of azo- | added per i added per | (amp j of dilution); value 
protein | ml ofazo-j ml ofazo-| x 1077} (amp (per 
| protein protein x 1077) cent) 
! et 
, 0 0 0 406 402 +10 
imi 2 03 2 02 + 05 
1m 1 62 2 02 —24 8 
1ml 1 58 2 02 —218! 
‘2m 1 39 1 35 + 30 
| 2 ml 0 90 135 —33 3 
| 2 ml 0 96 1 35 —28 9 
, 











From these results it ıs clear that the antigen— 
antibody reaction can be detected and measured by 
polarographic procedure Work 1s m progress to 
perfect the quantitative aspect of the method, with 
the object of applying polarography to the study of 
the kinetics of the antigen-antibody reaction 

B BREYER 
F J RADOLIFF 
Physıco-Chemiıcal Laboratory, 
Faculty of Agriculture, 
University of Sydney 
Sept 5 


1 Landsteiner, K , and van der Scheer, J , J Exp Med , 56, 404 (1932) 
3 Prideaua and Ward, J Chem Soc, 125, 426 (1924) 


Reversed-Phase Partition Chromatography 


In the course of experiments volving the use of 
powdered glass as a carrier in partition chromato- 
graphy, we have found that ıt 1s possible to prepare 
columns having as the stationary phase either an 
aqueous hquid or a water-ummuscible organic solvent 
Columns in which a stationary aqueous phase 1s 
distributed on glass have already been applied to 
the fractionation of the alkaloids of Punica Granatum! 
We now find that satisfactory reversed-phase columns 
may be prepared by the followmg procedure Chloro- 
form (8 cc ) ıs shaken thoroughly with ‘Pyrex’ glass 
(80 gm) m No 100 powder The ‘wetted’ glass is 
tipped into wate: (100 c c ), previously saturated with 
chloroform, and the mixture ıs mechanically stirred 
at moderate speed with an upflow sturrer until all 
globules of chloroform are dismtegrated, the slurry 
is poured mto the chromatogram tube and again 
thoroughly shaken The column ıs allowed to pack 
spontaneously by drammng m a vertical position, and 
the top is tamped by gentle pressure on a disk of 
filter-paper placed above the packed column Similar 
columns can be prepared usmg benzene mstead of 
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chloroform Attempts to prepare this type of column 
employing kueselguhr as carrier were unsuccessful 

With chloroform as the stationary phase and water 
saturated with chloroform as the mobile phase, 
almost quantitative recoveries of the components of 
mixtures of o-nitraniline (9-12 mgm ) and p-nitraniline 
(9-12 mgm ) and of o-nitrophenol (9-20 mgm ) and 
p-nitrophenol (12-50 mgm ) were obtamed A mıx- 
ture of hyoscine (14 mgm ) and hyoscyamine (9 mgm ) 
was only partially fractionated under similar con- 
ditions, but when the mobile aqueous phase was 
adjusted to about pH 9 by the addition of sodium 
hydroxide and saturated with chloroform, pure 
hyoscime was recovered. 

Although ıt 1s probable that this type of partition 
chromatographic column ıs metastable, no displace- 
ment of the organic solvent, tinted with Sudan III, 
was apparent when up to 2,000 cc of aqueous phase 
was passed through There was no evidence of break- 
down of these columns up to 72 hr after preparation, 
and in one experiment a column used for the separa- 
tion of o- and p-nitramilines was again used, without 
further treatment, for the separation of o- and 
p-nitrophenols 

M W PARTRIDGE 
J. CHILTON 
University of Nottmgham 
Oct 30 


1 Chilton and Partridge, Bilt Pharm Conf ,1950, J Pharm Pharma- 
col (in the press) 


Recovery of Radioactive lodine from 
Urine 


Owrne to the high cost of radioactive iodine, the 
therapeutic use of this 1sotope in the treatment of 
certam cases of malgnant disease of the thyroid 
gland 1s accompanied by the problem of recovery of 
the isotope from urme for re-admunistiation Origin- 
ally m this Hospital we have used a rather eom- 
plicated recovery process based upon a method 
kindly fuinished by Baumann (private communica- 
tion), which is similar to that used m the miero- 
estimation of 10odine' In brief, this process was as 
follows 

The patient receives the dose of 1odine-131 (150- 
200 mC ) together with a capsule contaiming 100 mgm 
of methylene blue which serves to identafy the high- 
activity urme by its blue colour The urme is collected 
for 24 hr, acidified with dilute sulphuric acid (to 
prevent frothing) and concentrated wm vacuo to about 
200-300 m] This is divided into two or three fractions 
which are worked up separately Orgamec matter 
and chlormde aie elimmated by treatment with 
chromic and sulphuric acids and heating up to 180° C 
Chromic acid has to be present ın excess throughout 
to maimtain the iodine as iodate, otherwise 1t 1s lost 
as hydriodic acid Following this, the excess chromic 
acid is reduced with oxalic acid and the iodine 
distilled as hydrogen iodide into dilute alkah The 
entire procedure occupies about two to three days, 
with two operators required for the oxidation and 
distillation processes In addition, the reaction is 
apt to be unpredictable, violent, and difficult to 
control Yields of 60-70 per cent of the mitial urmary 
activity can be obtaimed 

We have now devised a simple process for the 
recovery of radioactive 1odine which requires httle 
supervision and 1s almost devoid of risk Investigation 
of the conditions under which 1odme-131 is carried 
down as iodide during the precipitation of chloride 
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Table 1 
Carrier iodide present Carrier-free 1odide 
Percentage | — 
chloride Initial Percentage Initial Percentage 
precipitated | activity activity activity activity 
(counts/ unprecip- (counts/ unprecip- 
mn ) itated min ) itated 
0 196,000 100 237,000 100 
13 27,000 13 7 10,250 43 
26 10,400 3 8,400 35 
45 8,300 42 9,800 41 
65 6,100 31 8,300 35 
117 7,000 36 4,900 21 
16 2 5200 21 4,600 19 
20 8 3,800 18 3,200 13 
41 0 750 04 2,700 11 
81 2 250 01 2,500 11 

















by silver mtrate has furnished results shown m 
Table 1 More than 95 per cent of the 1odime-131, 
whether free from carrier or in the presence of appre- 
ciable quantities of 1odide, is brought down when only 
15 per cent of the total chloride 1s precipitated Thc 
percentage precipitation of the 1odide 1s not markedly 
affected by variations ın hydrogen-1on concentration 

Application of this method to urme containing radio 
active 10dine, followed by collection of the preeipit. 
ated hahde and attempts to distil off the 1odide 
directly, using concentrated sulphuric acid, were 
unsuccessful However, treatment of the silve 
halide with an excess of bromine almost completely 
removes the lodide and oxidizes ıb to 1odate The 
procedure adopted for the recovery of radioactive 
1odine from a patient’s urme after a therapeutic dost 
1s as follows 

A solution of normal silver nitrate equivalent t 
15 per cent of the total urmary chloride is added with 
stirrmg to the urme contained in a 3-htre gas-jar 
The precipitate 1s allowed to settle until the super 
natant fluid shows the requisite fall in activity (fo 
example, 5 hr, or overmght) after which it 1 
syphoned off as completely as possible and the residu 
treated with an excess of bromme (10 gm) witl 
sturrmg The mixture ıs left standing for two o 
three hours, or overnight if more convenient, filteret 
through a fluted filter and the residue washed witl 
bromine water The filtrate and washings contau 
most of the radioactive iodine as 1odate and are nex 
transferred to a round-bottomed flask (1 htre) havin; 
a standard jomt neck The bromine ıs boiled oi 


Table 2 
Volume of urine 2,900 ml 
Activity 149 mC 


380 ml W/AGNOs added , 
stood 5 hr 











Halide precipitate Supernatant 
28 mC 
Bromine treatment 
Filtered 
Residue Filtrate 
Concentrated 
Concentrate Distillate 
35 ml , 104 mC 0 25 mc 
CrO., 0,50, 
Oxale acid 
Distilled 
| 
Residue Distillate 
7mec 97mC 
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and the lhquid concentrated to a suitable bulk The 
concentrate (which contams halide other than 1odide, 
and phosphate) may be used for re-admunistration 
after adjusting the pH, reducing the 1odate to 10dide 
with a httle sulphur dioxide and flavourmg It 1s 
perhaps preferable to carry out a final purification by 
distillation ın the followmg manner The concentra- 
tion process referred to above ıs carried on to about 
30 ml To this a 100 per cent w/v solution of chromic 
acid (A R , 20 ml) 1s added, concentrated sulphure 
acid (M A R , 60 ml ) run in and the mixture heated 
to 180°C for a few minutes After coolmg, water 
(30 ml) and oxalic acid (AR, 30 gm) are added 
and the flask connected to an all-glass distillation 
apparatus This should contam a still-head and a 
vertical delivery tube dippmg into a tube receiver 
contaming a few drops of 10 per cent sodium hydrox- 
ide in about 2 ml of water The flask 1s cautiously 
heated until :eaction commences, and then heating 
is discontinued until the rather short and vigorous 
reaction which ensues 1s over Distillation is then 
carried out, when the radioiodine distils over rapidly 
and completely, about 20-30 ml 
of distillate 1s collected It gives I 
no perceptible reaction with silver HO 
nitrate and is free from phosphate 
and sulphate The efficiency of the 
distillation process ıs 95 per cent 
ol more 

Table 2 shows a typical balance 
sheet of radioactivity obtamed dur- 
mg a recovery process All act- 
wıbies are referred ın tıme to the 
mitial actıvıty of the urme 

The speed with which the re- Iv 
xovery can be carried out is gov- OH COOH 
xned largely by the rate at which 
the silver halide gravitates after 
srecipitation This is followed by 
removing samples of the super- 
natant liquid from a region just 
above the final level of the pre- 
cipitate and determining their act- 
wity Such a sedimentation curve 
is shown im the accompanymg N 
graph 

Note added n proof Tt ıs advis- 
able to adjust the imtial urinary 
pH to 5 by addition of concentrated N 
hydrochloric acid This avoids the 





CH Cl COOCH, 


——— 
NaOH 
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possible separation of calerum phosphate durmg the 
sedumentation of silver chloride, which mterferes with 
the final distillation process 
ALISTER CRAIG 
HAROLD JACKSON 
Department of Experimental Radiation Therapeutics, 
Christie Hospital and Holt Radium Institute, 
Manchester 20 
‘Baumann and Metzger, J Bol Chem , 121, 231 (1937) 


Simple Compounds with the Cortisone 
Side-chain - 


In an attempt to prepare sumple alicyclic analogues 
of cortisone, we have arrived at a novel route to the 
cortisone ketol side-cham Prelimmary attempts met 
with early failure and one such failure 1s also 
described here 

1-Hydroxycyciohexyl-ethylchloroacetate (I) was 
prepared by the Darzen reaction on cyclohexanone 
The compound (I) on treatment with alkali under 
varying conditions led to the formation of the epoxide 
(II) The latter compound could not be hydrated 
under the usual hydrolysis conditions, and on 
reduction with lithnim alummium hydride resulted 
m the formation of cyclohexylethylene glycol (III) 
Further methods of hydrating the compound (IT) 
are under investigation 

1-Hydroxycyclohexane carboxylic acid (IV), on 
treatment with hthium methyl (3 moles) in ether, 
resulted in the formation of 1-hydroxycyclohexy]l- 
methyl ketone (V, 46 per cent) The dimethyl carbinol 
(VI, 30 per cent) and unchanged acid (c 10 per cent) 
were also recovered Under carefully controlled 
conditions, we have been able to eliummate the 
formation of the undesirable carbmol (VI) and obtain 
the ketone (V) m 73 per cent yield 

The ketone (V) was a hqmd (bp 46°/10°° mm) 
and was characterized as a semicarbazone crystallizing 
from ethyl alcohol as colourless cubes (mp 221°) 
anda2 4-dimitrophenylhydrazone (m p 206°) The 
carbmol (VI) was obtamed as colourless plates by 
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sublimation in high vacuum and crystalhzed from 
hght petroleum ether as colourless plates (mp 83°) 

The ketone (V) was brominated in warm. chloro- 
form and the bromo compound (VII) obtamed as a 
pale yellow hqmd (b p 88-90°/10° mm) The latter 
on treatment with silver acetate m boiling acetic acid 
was converted to the hydroxyketol acetate (VIII) 
The ketol acetate was obtained as a pale yellow 
Lqud (bp 90-92°/10-* mm ), which on cooling set 
to an almost colourless solid which could be 
crystallized from petroleum ether as colourless rods 
(mp 42-43°) It was characterized as a semi- 
carbazone (m p 172~-73°) Methods of obtamimg the 
ketol by direct oxidation of the ketone are being 
investigated 

Further details will be published elsewhere One 
ofus(J D B )1s mdebted to the Empire Rheumatism 
Council for financial assistance, 

J D Brmorrma 
N FE MACLAGAN 
Department of Chemucal Pathology, 
Westminster Medical School, 
London, SW 1 
Nov 2 


Specificity and Mechanism of the Hunter 
Reaction for Ergothioneine 


Tue deep magenta colour given by ergothioneme 
on treatment with buffered diazotized sulphamilic 
acid followed by 10 N sodium hydroxide has been 
used for the determmation of ergothioneme ın blood? 
The specificity of this reaction comes into question 
and has been considered by Hunter’ 

We have appled the Hunter reaction to a large 
number of 2-mercaptoumidazole derivatives Of those 
tested, only ergothioneme, 2-mercaptourocanie acid 
and 4-phenyl-2-mercaptoimidazole gave the deep 
magenta colour These were the only derivatives 
capable of producing highly conjugated coupling 
products (after loss of trimethylamine ın the case 
of ergothioneme) with benzene diazonrum chloride 
sulphonic acid All the other compounds tested 
gave at most a yellow to orange-red colour In the 
accompanying table the colours produced by a few 
typical members of the group are given 














Colour on addi- 
Colour with | tion of 10 N 
buffered sodium hydrox- 
Compound diazo ide 45 see later 
reagent 
Ergothioneine Yellow Magenta 
2-Mercaptourocanic acid Red-blue Magenta 
4-Phenyl-2-mercaptoumidazole Yellow Magenta 
2-Mercaptoimidazole Yellow Orange 
4-Methyl-2-mercaptoimidazole Yellow Orange 
4-Methyl-2-benzylmercapto- Pale yellow | Pale yellow 
imidazole 
4 5-Dimethyl-2-mercapto- Yellow Yellow 
mudazole 
4-p-Hydroxybenzyl-2-mercapto- | Pale yellow | Pale red-orange 
imidazole 
4-Methyl-5-carbethoxy-2-mer- Pale yellow | Pale yellow 
captommidazole (fading) 
1-Methyl-2-mercaptoimidazole Red orange | No saree in 
colour 
2-Mereaptohistidine Yellow Orange 





Mercaptourocanic acid on filter paper when sprayed 
with mixed diazotized sulphanilicacid—sodium acetate— 
carbonate reagent (pH about 9 4)? gives immediately 
an orange-red product, while ergothioneie gives a 
lemon-yellow product On spraying with the 10 N 
sodium hydroxide the mercaptouocanie acid spot 
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tuns the typical magenta to crimson colour imme- 
diately, but with ergothioneme the colour develops 
slowly, reaching a maximum after ten mmutes The 
final magenta-coloured product from both substances 
appears to be the same, thus ıt begins to fade in 
about an hour, finally reaching a stable yellow colom 
The magenta substance ıs an indicator, tuning yellow 
with acids and returning to magenta with alkahs, 
the pH of maximum colour change being in the region 
of 95-10 Thus, if the mercaptourocanic acid on 
filter paper is sprayed with a reagent of pH 97 
stead of 9 4, the coloured spot immediately formed 
1s noticeably more blue Simulai results are obtained 
when the reaction 1s caiied out m test-tubes 
The following reaction mechenism for ergothioneme 








1s suggested 
+ 
N(CH,), j 
~ + 
CH= 0-08, + Os <> N=N 
45 ct 
N, INEB coo- 
AA 
CG 
ber 
Ergothoneine y 
+ 
N(CHs), 
——> OS X N= N—C0=0—cH,—¢H 
N NB coo- 
E 
SH 
Yellow coupled product. 
= O) 
o NI mi nmi D yee 
+os—<~__S _N=N-C===0--0H=CH-0 
ta a N 
X NE No J 
lia KA 


J 
S 
Magenta final product 


The negatively charged sulphur atom resulting 
fiom 1onization of the mercapto group in strongly 
alkaline solution probably contributes an electror 
pair which conjugates further with the system oi 
double bonds, resulting ın the enhancement of colour 
That this 1onization 1s necessary 1s shown by the 
failure of S-methyl- and 8-benzyl-mercaptommidazole: 
to give any enhancement of colom on the additior 
of the caustic soda 

The fact that 1-methyl-2-mercaptoimidezole give: 
a red colour with diazotized sulphanilic aeid at pH 9 4 
indicates that a free immo group may not be necess. 
ary‘ The possibilty that the mtroduction of a 
nitroso group on the ring nitrogen 1s required for 
colour development is elammated by our findmg that 
the characteristic reaction for ergothioneme can be 
obtained when the usual diazo reagent 1s replaced 
by a solution of benzene diazonrum chloride p. 
sulphonic acid free from nitrous acid 
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From the evidence above ıt appears that the sub- 
tituents on position 4(5) of the mercaptommidazole 
ing must have, or be capable of giving, a system 
f double bonds conjugated with the ring for the 
aagenta, colour to develop Ergothioneine ıs the 
nly substance known to oceur ın biological fluids 
Thich meets these requirements? 


ALEXANDER Lawson 
H V MORLEY 
L I Woorr 


toyal Free Hospital School of Medicine, 
(University of London), 
Brunswick Square, WC 1 
June 26 


anier i , Biochem J , 22, 4 (1928), Canad J Res , 27, E, 230 


Hunter, G, J Chem Soc , 2843 (1930) 
Lawson, A Morey, H V ,and Woolf, L I ‚Biochem J ,47,513 (1950) 
Æ Fargher, R G and Pyman, F L,J Chem Soc , 217 (1919) 


Autolysis Products of Pepsin 


Durine the reciystallization of pepsin by the 
1ethod of Northrop!, which mvolves heating a solu- 
on of the enzyme to 45°C at pH 4, followed by 
doling, 1+ was noticed that the warm solution de- 
osited a considerable quantity of needle crystals 
tally different from crystalline pepsin, these were 
lentified as tyrosme Contmued autolysis under 
ese conditions yielded 35 mgm of tyrosine m 24 hr 
om 6 ec of a solution contaimng 10 gm of dry 
spsin This represents approximately 40 per cent 
7 the total tyrosme present Investigation of the 
talysed mother hquor by two-dimensional paper 
wromatography?* revealed the presence of at least 
urty-four nmhydrin-positive substances (see dia- 
ram), many of which disappeared on acid hydrolysis, 
idicating that they are peptides It ıs suspected 
1at some of the spots are sumple ammno-acids, as 
dicated by their position and speed of development 
umples of the autolysig solution taken at 5-mm 
tervals during the first hour showed on paper 
womatography with butanol - acetic acid in one 
mension that a very complex pattern of spots is 
‘esent from the beginning, though extremely faint 
i first Analysis ın one dimension could not, of 
urse, decide whether the mitial pattern contams 
l the thirty-four spots finally detected, but ıt 19 
ovisionally concluded that the formation of the 
1al fragments are not rate-determining steps 

It was possible to isolate reasonably pure specimens 
‘the fragments Nos 1, 2 and 3 (see diagram) by 


Butanol/25 per cent pyridine 


te 
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multiple analysis in one dimension using butanol — 
acetic acid, the areas contamıng the peptides were 
detected under ultra-violet hght and eluted with 
water Hydrolysis with 5N hydrochloric acid at 
100°C for 24 hr followed by two-dimensional 
analysis showed that the amino-acids ın the accom- 
panying list were present ‘Under-cystine’ gives rise 
to a strong blue-mauve ninhydrin spot, 1b travels m 
butanol-20 per cent acetic acid with the same 
speed as cystine, but ıs faster ın butanol - 25 per cent 
pyridine, appearmg between lysme and argmine 
‘Under-cystine’ has not yet been identified, the 
speed with which it develops suggests that ıt ıs an 
amino-acid, though a resistant peptide cannot be 
excluded 


Peptide No 1 2 3 
*Under-cystine’ (m w 120 ?) (1) (2) (2) 
Aspartic acid (2) (3) E 
Glutamıc acid ag (1) (3 
Serine (3 (3) (4) 
Glycine (2) (2) {2) 
Alanine (1) (1) (1) 
Histidine (1) — = 
Argmine oad (1) = 
Threonine — (1) (2) 
No of amino-acid residues 1t 14 18 
Provisional mol wt, appro. 1,080 1,430 1,850 


Careful examination of the size and intensities of 
the spots gave the provisional moleculai ratios shown 
in the above table To confirm the identity of these 
constituents, the two-dimensional analysis was re- 
peated with the addition of authentic samples of 
those amimo-acids the presence of which was sus- 
pected and also cystine, with the exception of 
‘under-cystine’, no extra spots were obtained 

Treatment of ice-cold weakly acid solutions of the 
peptides with 0 01 N sodium nitrite followed by urea, 
hydrolysis and paper chromatography indicated that 
m all three cases alanine ıs the end amino-acid with 
the free amimo-gioup, and that this occurs only once 
in these peptide molecules The provisional molecular 
weights given in the table follow from this result 

The publication of this note ıs prompted by the 
temporary interruption of this work, ıt 1s hoped 
to contimue and extend these expermments shortly 
I wish to acknowledge a grant from the Research 
Fund of the Chemical Society 

V M Incram* 
Depaitment of Chemustiy, 
Birkbeck College Research Laboratory, 
London, WC 1 
Aug 25 

* Present address 
New York, 21 
1 Northrop, J, J Gen Physvol , 18, 739 (1930) 


2 Consden, R , Gordon, A H,and Martin A J P Rrochem J, 38, 
224 (1944) 
3 Worwod, A J, J Gen Mucrohol , 3, 312 (1949) 


Rockefeller Institute for Medical Research, 


Mesomorphism of some Alkoxynaphthoic 
Acids 


Tur existence of mesophases in the melts of p-n- 
alkoxybenzoic and p-n-alkoxycinnamic acids has 
already been established! * In these acids the length 
of the rod-shaped molecules 1s enhanced by hydrogen- 
bond formatiqn, and the mesomorphism arises from 
the association of the acids in double molecules In 
this way, p-n-propoxybenzoic acid, which has the 
simplest molecular structure yet found to give a 
mesomorphic form, acquires a structure which 1s 
similar m length and shape to that of a typical 
nematic compound, such as azoxyanisole 


0—H—O 
J X. 
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The structural features necessary for the occurrence 
of double refraction m a hquid have been discussed 
by Vorlander, but the relative ımportance of length 
and flat-area as factors m bringmg about ths 
phenomenon ıs not clear It 1s well known that the 
cholesteryl esters of the saturated fatty acids exhibit 
marked mesomo1phism 

In an attempt to determine more clearly the 
significance of these factors, the study of the alkoxy- 
aromatic carboxylic acids has been extended to 
4-n-alkoxy-1-naphthoie and 6-n-alkoxy-2-naphthoic 
acids, and some twenty-six of these acids have been 
synthesized and examined 
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Of the thirteen 4-n-alkoxy-l-naphthoie acids (I) 
prepared, none shows mesomorphism (R = CH, to 
Ci .Hei, C2H5, CisH as and CisH,) The first mem- 
bers of this series (R = CH, to C,H,,), lke p- 
methoxy- and p-ethoxybenzoic acids, melt at tem- 
peratures above 180°C, but the meltmg pomts of 
the higher members are much lower The absence 
of mesophases in these acids may be due to the fact 
that the broad naphthalene nucle, lying at right 
angles to the long axis of the dimerized molecules, 
prevent them from orentating themselves in such a 
way that mesomorphism becomes possible It 18 
significant m this connexion that the mtroduction of 
chlorine atoms into the ortho-positions of p-n-amyl- 
oxybenzoic acid destroys 1ts mesomorphism 

Unlike the 4-n-alkoxy-l-naphthoic acids, the 
isomeric 6-n-alkoxy-2-naphthoie acids (II) show 
mesophases In the case of twelve of the thirteen 
acids prepared (Rk = CH;, C,H;, C,H, to Ci pHa, 
Cy2Hs5, CygH,, and Csh) the mesomorphism 1s 
readily observed, but with the n-propoxy- acid the 
temperature-range of the nematic form is only a 
fraction of a degree A nematic phase only ıs found 
in the first nme members of this series, the tempera- 
ture-range of which reaches a maximum of 49° in the 
hexyloxy- acid With the decyloxy- acid a smectic 
phase appears, the nematic henceforth becoming less 
pronounced as the length of the alkyl group is m- 
creased These 6-n-alkoxy-2-naphthoie acids, which 
show structural similarities to the trans p-n-alkoxy- 
cinnamic acids (III), are long molecules without the 
breadth found ın their isomers of structure (I), and 
therefore able to orientate themselves so that meso- 
morphism can occur 

Examples of mesomorphism ın naphthalene com- 
pounds are not common, the best known are the 
anils of 2 6-diaminonaphthalene, but Vorlander* has 
shown that certain 1 4-disubstituted naphthalene 
systems exhibit mesomorphism These, however, 
aie resins or lacquers, such as anisal-1-amimo-naphtha- 
lene-4-azobenzene In such complex structwes the 
broad naphthalene nucleus 1s near the centre of the 
molecule and, as a result, is probably of less rmport- 
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ance than ıt is ım the dimerized 4-n-alkoxy-1 
naphthoie acids 
In view of the difference m behaviour betwee: 
the 4-n-alkoxy-l-naphthoic and the 6-n-alkoxy-2 
naphthoie acids, the properties of the 5-n-alkoxy-1 
naphthoie acids may be of particular ınterest 
A fuller account of these imvestigations will b 
published elsewhere In the meantime, other serie 
of compounds are being examined 
G W Gray 
BRYNMOR JONES 
University College, 
Hull 
Sept 12 
1 Jones, Brynmor, J Chem Soc, 1874 (1935) 
2 Bennett and Jones, Birynmor, J Chem Soc , 420 (1939) 
3? Vorlinder, Trans Farad Soc, 899, 907 (1933) 


Antihistamines and Thyroxine Metamor-. 
phosis in Tadpoles 


SzepeHELY and co-workers! ascertamed that m mic 
desensitized with histamine the basal metabolic rai 
rose much less after thyroxine administration than 1 
mice not so desensitized Antihistammes were to 
toxic, and so they could not demonstrate convincing} 
that their effect was similar to that of histamin 
desensitization. 

Using tadpoles, we have been able to show 
defimte antagonism between the antihistamn 
benzhydryl- 8 - prperidimoethylether hydrochlorid 
(Spofa ITI 101) and thyroxine 120 tadpoles (£ 
temporaria) were equally divided into four tanks cor 
taming 1,000 ce water at 20°C The water we 
ventilated with ar The anmals were fed with drie 
heart muscle The water was changed daily, and tk 
drugs used were added freshly every day. T} 
experiment lasted twenty-seven days The dru; 
were added as follows 

Group I Controls 

Group II Thyroxme 6th—llth day (20 ugm pr 
1,000 ce water daily) 

Group III Thyroxine 6th-llth day (20 ugm pi 
1,000 ce water daily) and antihistamme Ist-271 
day (2 mgm per 1,000 ce water daily) 

Group IV Antihistamine Ist-27th day (2 mgr 
per 1,000 ce water daily) 

On the twenty-seventh day the thyroxine-treat« 
animals (group IT) had well-developed hind and fro) 
legs and a largely atrophied tail The control ta 
poles (group I) were more than twice as large, b 
only the buds of ther hind legs were just visibl 
The tadpoles treated with both antihistamime az 
thyroxine (group III) were about twice as large 
those treated with thyroxine only, and although the 
hind legs were partly developed there were no sig 
of any front legs The tails had not started 
atrophy The animals ın group IV seemed at the sar 
stage of development as the control animals, b 
later on they showed signs of slowed-down met 
morphosis Thus we showed that the antrhistamr 
drug Spofa III 101 clearly mbibits the effect 
thyroxme and also slows down the spontaneo 
metamorphosis of tadpoles 

P Hann 
O Poupa 
Department of General Physiology, 
Charles University, Prague 
e Sept 12 


1 Szebehely et al, Nature, 185, 155 (1950) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, January [5 


SOCIETY OF CHEMICAL INDUSTRY, FOOD GROUP (joint meeting with 
the LIVERPOOL SECTION, at Radiant House, Bold Street, Liverpool), 
at 230 p m —- Discussion on “The Marine Transport of Food” 

CHEMICAL SOCIETY, SHEFFIELD SEOTION (in the Chemistry Lecture 
Theatre, The University, Sheffield), at 530 pm—Prof Dr K 
Tanderstrom-Lang “The Structure and Breakdown of Enzymatic 
Proteins” 

MANCHESTER LITERARY AND PHILOSOPHICAL Society (in the 
Reynolds Hall, College of Technology, Manchester), at 530 pm— 
Prof E D Adnan, OM, FRS “Sleep” (Wilde Memorial 
Lecture) * 

UNIVERSITY OF LONDON (at Bedford College for Women, Regent’s 
Park, London, N W 1), at 530 pm —Prof H Munro Fox, FR S 
“The Zoogeography of Land Animals’ * (Further Lectures on 
January 22, 29, February 5, 12 and 19) 

UNIVERSITY OF LONDON (at the Institute of Education, Malet 
Street, London, W C1), at 530 pm-—~Dr E S Biesheuvel} “The 
Study of African Abihties” * (Further Lectures on January 17 and 22 ) 

INSTITUTE OF FUEL (at King’s College, Neweastle-upon-Tyne), at 
6 30 p m —Papers on “Drying of Fuel, Sand, ete ” * 

ROYAL GEOGRAPHICAL SOCIETY (at 1 Kensington Gore, London, 
SW 7), at 815 pm—Prof H C Darby “The Changing Hnglish 
Landscape” 


Tuesday, January [6 


ROYAL Society oF ARTS, DOMINIONS AND COLONIES SECTION (at 
John Adam Street, Adelpfu, London, WC 2), at 515 pm —Mr 
Malcolm Lomberg ‘Rehabilitation of Native Reserves in South 
Africa” 

EUGENIOS Soorety (at the Royal Society, Burhngton House, Picca- 
dilly, London, W 1), ab 530 pm —-Mr C O Carter “Congemtal 
Malformations” * 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
SW1), at 580 pm—Prof A G Pugsley “Concepts of Safety in 
Structural Engineering” 

SOCIETY OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London, 
W 1), at 530 pm—Mr R H Dolton “The Application of High- 
Speed Centrifuges ın the Chemical and Process Industries” 

SOCIETY oF CHEMICAL INDUSTRY, CROP PROTEOTION PANEL of the 
AGRIOULTURA GROUP (at the Geolozical Society, Burlington House, 
Piccadillv, London, W 1), at 530 pm—Prof R L Wain “Plant 
Growth-Regulating Activity ın the Aryloxyaliphatic Acids’’ * 

SOCIETY OF CHEMIOAL INDUSTRY, MANCHESTER SEOTION (in the 
Chemistry Lecture Theatre, The University, Manchester), at 6 30 p m 
—Prof H R Kruyt ‘She Relation between Pure and Appled 
Science” (Jubilee Memorial Lecture) (Members of the Chemical 
Society and the Royal Institute of Chemistry are invited ) 

Soomry oF CHEMICAL INDUSTRY, PLASTIOS AND POLYMER GROUP 
(at the Royal Society of Tropical Medicine and Hygiene, Manson 
House, 26 Portland Place, London, W 1), at 630 pm—Dr T T 
Jones “The Melt-Viseosity of some Phenol-Formaldehyde Novolac 
Resins’’ 

TEXTILE INSTITUTE (at 16 St Mary’s Parsonage, Manchester), at 
630pm—Miss D M Hannah ‘High Drafting (with special reference 
to the Ambler Superdraft System)” 

TEXTILE INSTITUTE, SCOTTISH SxcTION (Joint meeting with the 
EAST oF SCOTLAND SECTION of the INSTITUTION OF BRITISH LAUND- 
BRERS, at the North British Hotel, Edinburgh), at 730 pm—Mr 
C A Norris ‘Synthetic Detergents” 


Wednesday, January [7 


INSTITUTE OF FUEL, NORTH-WESTERN SECTION (at the Engineers 
Nub, Albert Square, Manchester), at 2pm—Mr F B Karthauser 
"Developments tn the Utilization of Low Grade Fuels af Collteries’”” 

Roya Socrery OF ARTS (at John Adam Street, Adelphi, London, 
WC2), at 230 pm—Rt Hon Lord McGowan ‘1851-1951, a 
Jentury of British Industry” 

ROYAL Microscopical SOCIETY (at Tavistock House South, Tavi- 
stock Square, London, W C 1), af 5 30 p m —Annual General Meeting , 
Dr G M Findlay “The Virus and the Cel” (Presidential 
pote S (at the Roval Institut: 21 

ILLUMINATING ENGINEERING Soormty (at the Roval Institution, 
Albemarle Street, London, W 1), at 6 pm—Dr J W T Walsh 
‘The Early Years of YWluminating Engineering in Great Britain’’ 
‘Trotter-Paterson Memorial Lecture) * 

INSTITUTION OF ELECTRICAL ENGINEERS, EDUCATION DISCUSSION 
3moLE (at Savoy Place, Victoria Embankment, London, W C 2), at 
3 p m —Diseussion on “Electric Wave Filters” (to be opened by Mr 
F E Rogers) e ò eono Tak 8 

SOCIETY OF INSTRUMENT TECHNOLOGY, CONTROL SE N (at the 
{nstitution of Civil Engineers, Great George Street, London, S W 1), 
at 6 30 pm-—Discussion on ‘Nomenclature’ (to be opened bv Dr 
J C Evans) E z 2g a 

RITISH INSTITUTION OF RADIO ENGINEERS, SOUTH MIDLANDS 
SECTION Gn the Exhibition Gallery, Public Library, Rugby), at 7 p m 
-Dr B FE Noltingk “Ultrasonic Generators for High Powers” 

INSTITUTE OF PETROLEUM, StanLow BRANCH (at the Grosvenor 
Hotel, Chester), at 715 pm —Annual General Meeting, at 815 pm 
—Mr M A L Banks “Refinery Considerations” 
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Thursday, January 18 


INSTITUTION OF MINING AND METALLURGY (at the Geological Society , 
Burlington House, Piccadilly, London, W 1), at 5 pm —Mr T A A 
Quarm “A Method for the Preparation of High-purity Indium Metal’, 
Messrs D W Hopkins and A G Adlington ‘Factors affecting the 
Reduction of Zinc Omde by Carbon” and “A Study of the Reduction 
of Zinc Metaferrite by Carbon”, Dr B A Mackay “The Detection 
of Columbite by Ultraviolet Light” 

LINNEAN SOCIETY or LONDON (at Burlington House, Piccadilly, 
London, W 1), at 5 pm—Scientific Papers 

LONDON MATHEMATICAL SOCIETY (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W 1), at 5 pm— 
Prof J L B Cooper ‘Heaviside and the Operational Calculus” 

UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, WC 1), at 515 pm—Dr F Bergel 
**Phvsico-Chemical Properties and Pharmacological Activity of Drugs” * 
(Further Lecture on January 25 ) 

PHYSICAL SOCIETY, Acoustics GROUP (ın the Henry Jarvis Hall, 
Royal Institute of British Architects, 66 Portland Place, London, 
W1), at 530 pm—Mr W A Allenand Mr Hugh Creighton ‘The 
Arrangement of Large Orchestras and the Design of Concert Platforms” 

UNIVERSITY OF MANCHESTER CHEMICAL SOCIETY (joint meeting 
with the LOCAL SEOTION of the CHEMICAL SOCTETY, in the Chemistry 
Lecture Theatre, The Umversity, Manchester), at 630 pm—Prof 
R P Linstead, FRS “Some Recent Developments in Macrocycle 
Pigments” 

CHEMICAL SOCIETY (at Burlington House, Piccadilly, London, W 1), 
at 730 p m —Prof K. Linderstrom-Lang “Structure and Enzymatic 
Breakdown of Proteins” (Centenary Lecture ) 

ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE (at Manson 
House, 26 Portland Place, London, W 1), at 730 pm—Prof René 
Mouchet ‘The Work of the FOREAMI (Fonds Reine Ehsabeth pour 
V’Assistance Médicale aux Indigénes) in the Belgian Congo” 


Friday, January 19 


INSTITUTE OF NAVIGATION (at the Royal Geogiaphical Society, 
1 Kensington Gore, London, S W 7), at 5 pm—Ineut -Comdr P G. 
Satow “Submarine Navigation” 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St 
James’s Park, London, S W 1), at 530 pm—Mr W H Purdie 
“Thirty Years’ Development of Opposed-piston Propelling Machinery” 
(Thomas Lowe Gray Lecture) 

MANCHESTER STATISTICAL Society, STATISTICAL METHODS STUDY 
Grou? (at the Albert Hall, Peter Street, Manchester), at 5 30 pm — 
Mr Dudley Seers ‘“‘Redistributing Income in the Post-War Period”, 

SOCIETY OF DYERS AND COLOURISTS, MANCHESTER SECTION (at the 
Gas Showrooms, Town Hall Extension, Manchester), at 6 30 pm —~ 
Dr @ T Douglas “Continuous Fixation Processes for Water- 
Soluble Dyestuffs” 

GEOGRAPHICAL ASSOCIATION, MANCHESTER BRANCH (in the Geo~ 
graphy Room, Central High School for Boys, Whitworth Street, Man- 
chester), at 6 pm —Annual General Meeting, at 7 pm—Mr J H, 
McD Whitaker “The Red Rocks of Cheshire’ 

SOCIETY or CHEMICAL INDUSTRY, FINE CHEMICALS GROUP N the 
Chemistry Lecture Theatre, King’s College, Strand, London, W C 2), at 
7 pm—Diseussion on ‘Methods of Reduction" 


Saturday, January 20 


NUTRITION Sooty (at the London School of Hygene and Tropical 
Medicine, Keppel Street, London, W C1), at 10 30 a m —Dhscussion 
on “The Comparative Merits of Animal and Vegetable Food in Nutri- 

100” 

BRITISH PSYCHOLOGICAL Society (in the Bugenics Theatre, Univer- 
sity College, Gower Street, London, W C 1), at 2 30 p m —Prof C A 
Gibb “An Experimental Approach to the Problems of Leadership” 

BRITISH INTERPLANETARY SOCIETY, NORTH-WESTERN DISTRICT 
CENTRE (at the Adult Education Tnstitute, 49 Lower Mosley Street, 
Manchester), at 7 pm—Mr A C Clarke “The Challenge of the 
Spaceship” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

HEAD OF THE INSTRUMENT Lrvision—The Director, National 
Institute for Medical Research, The Ridgeway, Mill Hill, London, 
N W 7 (January 18) 

PRINCIPAL SCIENTIFIC OFFICER at the Atomic Energy Research 
Establishment, Harwell, Didcot, to take charge of a smal! group 
engaged ın problems of heat transfer, and special problems arising 1% 
the development of nuclear energy for nower purposes, involving 
design of special experimental apparatus-——The Secretary, Civi! Service 
Commussion, Scientific Branch, Trinidad House, Old Burlington 
Street, London, W 1, quoting 3410 (January 18) 

ANALYST (inchiding micro-analysis) FOR THE CHEMISTRY DEPART~ 
MENT —The Secretary, The University, Aberdeen (January 19) 

CHILD GUIDANCE PsYCHOLOGIST—The Chef Education Officer 
County Hall, Wakefield (January 20) 

INVESTIGATIONAL OFFICER/CLERK ACCOUNTANT (with a diploma 1n 
agriculture or an equivalent qualification) in the Department of 
Economics, Bristol II Provincial Agricultural Economics Centre, 
Newton Abbot—-The Registrar, The University, Bristol (January 20). 

LECTURER IN MATHEMATICS—The Clerk to the Governors, South- 
East Essex Technical College and School of Art, Longbridge Road, 
Dagenham, Essex (January 20) 
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ORGANIC and PLANT CHEMISTs (Ee\pciumental Ofhcer grade) by the 
Ministry of Supply —Organie Chemists with ability to carry out 
organié preparative work , Plant Chemists (Chemical Engineers) with 
experience in preparative work, employing technical or large-scale 
equipment—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W C 2, 
quoting F 745/50A (January 20) 

PHYSICISTS (Scientific Officer grade) at Ministry of Supply Research 
and Development Establishments mainly ın the south of England— 
The Ministry of Labour and National Service, Technical and Screntafic 
Register (K), York House, Kingsway, London, WC2, quoting 
A 310/50A (January 20) 

AREA CHIEF ENGINEER (Mechanical and Electrical) at No 3 Area— 
The Area General Manager, National Coal Board, Northern(N and C) 
Division, No 3 Area, Colliery Offices, Ashington Northumberland, 
endorsed V1 (January 22) 

Honours GRADUATE (Chemistry or Physics) or other suitably 
qualified person, to be trained ın Electron Microscopy—The Secretary, 
The University, Aberdeen (January 22) 

ASSISTANT KEEPER IN BOTANY ın the Manchester Museum—The 
Registrar, The University, Manchester 13 (January 24) 

CHEMICAL ENGINEER ın the Department of Industries, Ceylon— 
The High Commissioner for Ceylon in the United Kingdom, 13 Hyde 
Park Gardens, London, W 2 (January 24) | 

ASSISTANT KXEHPERS (second class) in the Science Museum, one in 
the Department of Astronomy and Geophysics, and one in the 
Department of Motive Power and Industries—The Secretary, 
Crvil Service Commission Scientific Bianch, Trinidad House, Old 
‘Burlington Street, London, W 1, quoting No 3416 (January 25) 

SENIOR PRINCIPAL SCIENTIFIC OFFICER or PRINCIPAL SCIENTIFIO 
OFFICER to assist in the general administration of the Royal Greenwich 
Observatory, Herstmonceux, to supervise and participate in pro- 
grammes of observation, and to undertake the reduction, analysis and 
discussion of observations—The Secretary, Civil Service Commission, 
Scientific Branch, Trinidad House, Old Burlngton Street, London, 
W 1, quoting No 3420 (January 25) 

SENIOR AGRICULTURAL Economist at Bristol, an AGRICULTURAL 
Economist at Bristol, ASSISTANT AGRICULTURAL ECONOMISTS (2) at 
Bristol, and ASSISTANT AGRICULTURAL Economists (2) at Newton 
Abbot—The Registrar, The University, Bristol (January 26) 

SENIOR ASSISTANT ANALYST, and an ASSISTANT ANALYST, for the 
County Laboratory—The County Medical Officer of Health, County 
Offices, Preston (January 27) 

METALLURGISTS (Scientific Officer grade) in a Mimstry of Supply 
¥Experrmental Establishment near London—‘the Ministry of Labour 
and National Service, Technical and Scientific Register (K), York 
House, Kingsway, London, W C 2, quoting F 761/50A (January 28) 

ASSISTANT ANALYTICAL CHEMIST (with af least the BSc degree in 
chemistry) ın the Government Analyst’s Laboratory ın Salisbury— 
The Secretary to the High Commissioner for Southern Rhodesia, 429 
Strand, London, W C 2 (January 30) 

PRINOIPAL SCIENTIFIC Orrionn at the Atomic Energy Research 
Estabushment, Harwell, to lead a team engaged on problems of funda- 
mental chemical engineering interest—The Secretary, Cival Service 
Commission, Scientific Branch, Trinidad House, Old Burlington Street, 
London, W 1, quoting No 3430 (January 30) 

SENIOR SOIENTIFIO OFFIOER at the Fire Research Station, Boreham 
Wood, Elstree—The Secretary, Cıvıl Service Commission, Sc.entific 
Branch, Trinidad House, Old Burlington Street, London, W 1, quoting 
No 3424 (January 30) 

GEOLOGISTS (2) whose main duties will be the making of photo- 
geological maps from vertical air photographs under the direction of 
the Principal Geologists—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W C 2, quoting G 333/50A (January 31) 

LECTURER IV PATHOLOGY, with particular interests in hematology, 
a LECTURER IN CLINICAL BIOCHEMISTRY, and a SENIOR LECTURER or 
‘LECTURER IN RADIOLOGY, 1n the Faculty of Medicine, University 
College, Ibadan, Nigerta—The Secretary, Inter-University Counctl for 
Gane ooo in the Colonies, 1 Gordon Square, London, W C1 

anuary 
arrek IN PHYSIOLOGY —The Registrar, The University, Leeds 2 

anuary 31 

PRINCIPAL OF THE SCHOOL OF AGRICULTURE FOR GIRLS, Department 
of Agriculture, Ceylon—The Office of the High Commissioner for 
Ceylon in the United Kingdom, 13 Hyde Park Gardens, London, 
W 2 (January 31) 

RESEARCH FELLOWSHIP IN PHOTOGRAPHIC Sctunoe—The Secretary, 
Imperl College of Science and Technology, Prince Consort Road, 
Tondon, S W 7 (January 31) 

SENIOR EXPERIMENTAL OFFICERS and EXPERDIENTAL OFFICERS— 
The Secretary, Civil Service Commission, Scientific Branch, Tmnidad 
House, Old Burlington Street, London, Wi, quoting No 3351 
(January 31) 

UNIVERSITY GRADUATE (with first- or second-class honours) to take 
charge of the X-ray Section of the Department of Pedology—The 
Seeretary, Macaulay Institute for Soil Research, Craigiebucklei, 
Aberdeen (January 31) 

VETERINARY OFFICERS (about 43), and RESEAROH OFFICERS (about 
13), ın the Munistry of Agriculture and Fisheries—The Secretary, 
Civil Service Commission, 6 Burlington Gardens, London, W 1, 
quoting No 3426 (January 31) 

CHEMICAL ENGINEERS (Principal Scientific Officer grade) in a Min- 
istry of Supply Research and Development Establishment (:nitially 

“in NW England)—The Secretary, Civil Service Commission, Scientific 
Branch, Trimdad House, Old Burlington Street, London, W 1, quoting 
No 3428 (February 1) 

ENGINEERS (Principal Scientific Officer grade) at the Royal Aireraft 
Establishment, Farnborough, Hants, for research into the fatigue 
of aircraft structures—The Ministry of Labour and National Service, 
Technical and Scientific Register (K), York House, Kingsway, London, 
W C2, quoting C 667/50A (February 1) 

SENIOR LECTURER IN THE DEPARTMENT OF PHYSIOS, Victoria 
University College, Wellington, New Zealand—tThe Secretary, Associa- 
tion of Universities of the British Commonwealth, § Gordon Square, 
Tondon, WC1 (February 1) 
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ASSISTANT IN THE DEPARTMENT OF TECHNOLOGY—-The Directo 
Roval Scottish Museum, Edinbuigh 1 (Febiuary 3) 

ELECTRONIC PHYSICISTS and ENGINEERS (Scientific Officer grad 
at Ministry of Supply Research and Development Establishmen 
maniy in the south of England—The Ministry of Labour and Nation 
Service, Technical and Scientific Register (K), York House, Kingswa, 
London, W C 2, quoting A 311/50A (february 8) 

SENIOR RESEARCH OFFIOER or RESEARCH OFFICER, Fibre Phys 
(Ref No 3159), a SENIOR RESEARCH OFFICER or RESEARCH OFFICE] 
Fibre Assemblies (Ref No 3160), and a SENIOR RESEARCH OFFIOE 
or RESEARCH OFFICER, Engineering (Ref No 3161), in the Wo 
Textile Research Laboratories, Sydney—The Chief Scientific Liaise 
Officer, Australian Scientific Liaison Office, Africa House, Kingswa: 
London, W C 2, quoting the appropriate Ref No (Februay 9) 

BIOCHEMIST IN THE ENDOCRINE Unit~-The Secretary, Londc 
Hospital, Whitechapel, London B 1 (February 10) 

LECTURER IN EDUCATIONAL PsycHoLogy—The Registar, Unive 
sity College, Hull (February 10) 

SENIOR LECTURER IN ELEOTRICAL ENGINEERING in the Universi 
of Sydney—The Secretary, Association of Universities of the Britit 
Commonwealth, 5 Gordon Square, London, W C1 (February 12) 

COLONIAL LIAISON OFFIOHR at the Pest Infestation Laborator; 
Slough—The Ministry of Labour and National Service, Technic 
and Soientific Register (IC), York House, Kingsway, London, wo: 
quoting G 352/50A (Februarv 16) 

READERSHIP IN ZOOLOGY at King’s College of Household and Socu 
Science—The Academic Registrar, University of London, Senai 
House, London, WC1 (February 16) 

SENIOR LECTURERS, LECTURERS, or ASSISTANT LECTURERS, 1 
(a) AGRICULTURAL ENTOMOLOGY and (b) PLANT PATHOLOGY, a 
University College, Ibadan, Nigeria—The Secretary, Inter-Universit 
Council for Higher Education in the Colonies, 1 Gordon Square, Lor 
don, W C1 (February 17) 

READERSHIP IN ANATOMY at St Baitholomew’s Hospital Medica 
College—The Academic Registrar, University of London, Senat 
House, London, W C 1 (February 21) 

ICT ReseARCH FRILOWSHIPS IN BIOCHEMISTRY, CHEMISTRY 
ENGINEERING, PHARMACOLOGY or PHYSIcS—The Secretary of Univer 
sity Court, The University, Glasgow (February 28) 

LECTURER IN FARM MACHINERY—The Registrar, King’s College 
Newcastle-upon-Tyne (February 28) 

LECTURER IN GEOLOGY, with special reference to petrology—Th 
Secretarv, Queen’s University, Belfast (February 28) 

PRINCIPAL OF THE NATIONAL COLLEGE OF FOOD TECHNOLOGY— 
The Secretary (F E Branch, Division IIIa), Ministry of Education 
Curzon Street, London, W 1 (February 28) 

PROFESSOR OF PHILOSOPHY at the University of the Witwatersrand 
Johannesburg—The Secretary, Association of Unrversities of thy 
ao Commonwealth, 5 Gordon Square, London, W C1 (Februar) 


SENIOR LECTURER IN THE DEPARTMENT OF GEOGRAPHY, University 
of Otago, Dunedin, New Zealand—The Secretary, Association o 
Universities of the British Commonwealth, 5 Gordon Square, London 
W C1 (February 28) 

PROFESSORSHIP IN THE DEPARTMENT OF PHYSICS—The Registrar 
Unversity of Mamtoba, Winnrpeg, Canada (March 31) 

SENIOR LECTURER IN PHYSICAL METALLURGY at the University ol 
Melbourne—The Secretary, Association of Universities of the Britist 
Commonwealth, 5 Gordon Square, London, WC1 (March 31) 

AEROVAUTICAL and MECHANICAL ENGINEERS (Scientific Office: 
grade) ın Mimstry of Supply Research and Experimental Establish. 
ments mainly in the south of England--The Ministry of Labour ant 
National Service, Technical and Scientific Register (K), York House 
Kingsway, London, W C 2, quoting C 659/50A 

ASSISTANT CIVIL ENGINEER ın the Department of Drainage and 
Thngation, Malaya—The Director of Recrurtment (Colonial Service) 
Colonial Office, Sanctuary Buildings, Great Smith Street, London 
8W1 quoting No 27329/24 

ASSISTANT HORTICULTURAL OFFICER (male), with a University degice 
or diploma ın horticulture and, preferably, some experience of com- 
mercial vegetable growing and/or vegetable seed production—The 
Secretarv, National Institute of Agricultural Botany, Huntingdon 
Road, Cambridge 

DEPUTY CHIEF METALLURGIST by the Division of Atomic Energy 
(Production), to be responsible for the layout of development lab- 
oratories, including large-scale and pilot plant and emall-seale labora- 
tory facilities at Springfields Salwick, near Pieston—The Mimstry 
o Supply, Division of Atomic Energv (Production), Risley, Warrington, 

neS 

DIVISIONAL CHIEF ANALYST in the Scientific Branch-—The Divisronal 
Establishment Officer, National Coal Board, North-Western Division, 
40 Portland Street, Manchester 1 

EXCHANGE FELLOWSHIPS IN CANCER RESEARCH offered by the 
National Cancer Institute of Canada and the American Cancer Society 
— The Secretaiy-General, British Empire Cancer Campaign, 11 
Grosvenor Crescent, London, § W 1 

MATHEMATICIANS (Scientific Officer grade) ın Ministry of Supply 
experimental establishments manly ın the south of England— The 
Ministry of Labour and National Service, Technical and Scientific 
re aoe York House, Kingsway, London, WC2, quoting 

D 


PHYSICAL CHEIST (Senior Scientific Officer grade) experienced 
in conducting research investigations—The Director, British Laund- 
erers’ Research Association Laboratories, Hill View Gardens, Hendon 
London, N W 4 g 

RESEARCH OFFICER (Forest Chemist) IN THE FORESTRY DEPARTMENT, 
dete or Maaya- The gies of Bibra ier (Colonial Service), 

onı ce, Sanctuary Buildings, Great Smith Stree 
SW 1, quoting No 27106/45 s T ORR, 

SCIENTIFIC ASSISTANT (man or woman) to Join team on information 
service and producing abstracting journal—The Director, Common- 
wealth Bureau of Dairy Science, Shinfleld, Reading, Berks 

SEVIOR METEOROLOGICAL OFFICER and METEOROLOGICAL OFFICERS 
(3) in the Civil Aviation Department, Northern Rhodesia—The 
Director of Recruitment (Colonial Service), Colonial Office, Sanctuarv 
Buildings Great Smith Street, London, S W 1, quoting No 27118/14 
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STATE DEVELOPMENT OF 
INVENTIONS 


HE National Research Development Corporation 
was set up under the Development of Inventions 

Act, 1948, to secure the development in the public 
interest of inventions resulting from public research 
which, ın the Corporation’s judgment, are not being 
sufficiently exploited, and to hold and dispose of 
rights in imventions arising from such research At 
the time, misgivings were felt about 1ts possible effect 
on the general research orgamzation ın Great 
Britain, but a perusal of the first annual report 
recently issued* should allay them All the evidence 
put forward in this report suggests that the Cor- 
poration 1s likely to strengthen rather than weaken 
the nation’s research structure, and 1ts operations 
have so far been handled with a wise judgment that 
has enlisted the co-operation and support of the 
numerous organizations with which it has had to 
work A start has been made which should secure 
even wider public support as the Corporation becomes 
better known 

It 1s not, indeed, possible to judge from this first 
report how far the real need for such a Corporation 
has been proved, the information given under 
dealings ın mventions ıs naturally too meagre for 
any such purpose A fuller analysis and more detail 
will doubtless be supplied ın subsequent reports, 
when with the lapse of time the consideration of 
prejudiemg negotiations no longer apples On this 
point, however, there 1s a suggestion made in the 
recent report of the Interdepartmental Committee 
on Social and Economic Research, which, if ım- 
plemented, might help to supply decisive evidence 
A survey of the material available ın the Patent 
Office has impressed the Interdepartmental Com- 
mittee with the opportunity for useful research which 
such material presents In particular, ıt suggests 
investigation of such questions as the relations 
between inventions and the trade cycle, and, on a 
sample basis, into the number of mventions which 
are not exploited and the reasons why they are not 
developed lf examimation of this material at the 
Patent Office indicated, for example, how many 
projects failed though lack of financial resources 
and how many were modified or superseded, an 
independent pointer to the value of the Corporation’s 
woik here might be forthcoming in support of the 
data already accumulated 

Any such investigation would require to be fol- 
lowed up, as the Interdepartmental Committee 
recognizes, and such follow-up clearly falls within the 
purview of the Corporation, which might also well be 
associated with any such imquiry from the start 
The suggestion is one that should be carefully con- 
sidered by the Corporation, and might well fall 
within the scope of the co-operation with the Board 
of Trade already established by the Corporation 

The main concern of the Corporation durimg its 
first year has been to establish satisfactory arrange- 

* National Research Developmert Corporation Report and State- 


ment of Accounts for the Period 28th June 1949 to 30th June 1950 
Pp 20 (London HM Stationery Office, 1950) 6d net 
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ments with the bodies from which ıt may expect to 
receive inventions for development and exploitation 
Arrangements have been concluded with government 
departments for the transfer to the Corporation of 
departmental and public rights in inventions, and 
some inventions were already bemg dealt with by 
the end of the year - 

Sensible but less formal arrangements have been 
established with the Medical Research Council, the 
universities, the mdustrnial research associations and 
with a number of other organizations, including the 
Nuffield Foundation The research associations are 
expected to be a particularly mch source of inventions, 
and mghts in such mventions as they may make 
belong unquestionably to their members The Cor- 
poration, together with the Department of Scientific 
and Industrial Research and each of the mdividual 
associations, has carefully considered the question of 
assisting each association to utilize to the fullest 
extent the possibilities of any of 1ts inventions, and 
1b 18 clear from this examination that the Corporation 
has the goodwill of the research associations 

In relations with the Medical Research Council, 
the first consideration has been to preserve the intel- 
lectual, academic and ethical freedom of research 
workers, who have a long tradition of abstention 
frqm patenting discoveries ın the medical field No 
formal agreement has been made for the time bemg 
between the Corporation and the Council, although 
arrangements are in hand for transfer to the Cor- 
poration of the patent mghts m a number of inventions 
made by workers responsible to the Council Further- 
more, in this same field the British Medical Associa- 
tion has recognized the Corporation es providing 
the system of dedicated patents suggested ın 1932 
Accordingly, ıt has recorded its op:ion zhat there 1s 
no longer any objection to the patenting of ventions 
for which members of the medical profession are 
responsible, provided such patents are assigned to 
the National Research Development Corporation with 
a view to their administration in the best interests 
of the public as a whole 

In this field, the Corporation has thus been 
definitely recognized as a link between the research 
worker and the mdustrialist The same conception 
1s implicit ın the arrangement established between 
the Corporation and the universities The Corporation 
considers that ıt would be contrary to the general 
spirit of academic freedom to regard the contributions 
of the University Grants Commuttee—-or of the 
Department of Scientific and Industrial Research— 
to university finance as grounds for the automatic 
transfer of title in inventions from university govern- 
mg bodies to the Corporation It proposes to rely 
instead on voluntary co-operation, but im view of 
the wish which many university workers immediately 
expressed to assign their inventions to the Cor- 
poration, the Corporation considered ıb essential that 
the plans and poles contemplated to secure co- 
ordination, particularly with respect to the monetary 
rewards which should accrue to the invento1 of a 
device successfully developed under the Corporation’s 
sponsorship, should have the complete approval of 
governing bodies 
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As a result of lengthy discussions, a document has 
been drawn up which sets forth the functions of the 
Corporation in relation to the universities ın the 
Umted Kingdom This has been sent, with the 
approval of governing bodies, to all workers in the 
universities and university colleges of the United 
Kingdom, and has already resulted in the submission 
to the Corporation of a number of interesting mven- 
tions This document ıs appended to the report, and 
1b explains just how the problem arises of mamtainmg 
the free publication, which is in the best tradition of 
university science, while ensuring that all important 
imventions arismg ın universities are protected by 
patents with the minimum distraction to the research 
worker, with no delay in publication and without 
financial, admuustrative or supervisory burden upon 
individuals or the institutions 

These last are responsibilities of the Corporation, 
and in fulfiling them the Corporation hopes to gain 
acquaintance with the work of the scientific and 
technical departments of the universities, particularly 
with work likely to lead to industrially useful mven- 
tions It wishes to build up friendly relations for 
this purpose, as well as to offer to apply for patents 
assignable to the Corporation, ın consultation with 
the departments and research worker concerned, for 
such inventions as appear to the Corporation to 
warrant protection by patenting In such activities 
the Coiporation will be specially concerned to see 
that the administrative work involved ın laison and 
patenting does not interfere with prompt publicataor 
of laboratory results in the usual scientific journals, 
and that, where the merit of an mvention 1s attribut- 
able to an individual, the individual’s name ıs duly 
associated with the invention Care will also be 
taken to avoid destroying satisfactory contacts 
which already exist between a university and ar 
industry 

So far as the universities are concerned, the Nationa 
Research Development Corporation ıs thus proposing 
to act on an informal basis, much as the patents 
department of a large industrial firm. Details giver 
in the report are insufficient to judge whether the 
technical, industrial and patents divisions ar 
adequately staffed for the purpose Much wil 
obviously depend on the Corporation bemg able tc 
recruit men of sufficient experience and sount 
judgment, as well as of appropriate professiona 
quahfications, for these purposes, and only tum 
can show how far it has succeeded in this respect 
The Corporation 1s not, indeed, attempting to provid: 
all the necessary assessment of inventions from it: 
own internal resources So far as technical merit 1 
concerned, first-class advice can usually be readily 
obtained from the government laboratories and re 
search stations, or from the universities and industria 
research associations The Corporation 1s also settin; 
up advisory panels drawn from experts ın variou: 
groups of industry to advise ıt on the technical anc 
industrial merits of mventions submitted to xt 

Already the Corporation has noted that too many 
private inventors devote energy and effort to devisinj 
inventions which industry either does not want o: 
cannot use without complete dislocation or recon 
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stiuction In contrast, the three inventions, out of 
485 submitted from private sources, which the 
Corporation selected as meriting publie support, were 

i all the designs of qualified engmeers with experience 
m the inventive field to which they had directed 
their attention 

So far as the development of mventions 1s con- 
cerned, 1t 13 too early yet to judge whether sufficient 
financial resources are at the disposal of the Cor- 
poration For most of the public inventions handled 
by the Corporation, it 1s anticipated that the Cor- 
poration will be concerned solely with the development 
of the invention on terms which will make its mtro- 
duction mto industrial practice attractive Where a 
development stage has to be contemplated involving 
use of the Corporation’s financial resources, it has 
been agreed with the Board of Trade, under the 
Development of Inventions Act, that a limited 
hability company will be set up, to be owned jointly 

“by the mventor and the Corporation, on terms 
securing to the Corporation full control over the 
affairs of the company 

The report also discusses ın some detail the prin- 
erples involved ın the exploitation of inventions 
The conflict between the relative advantages and 
disadvantages of the exclusive and non exclusive 
licensing policy 1s regarded as one which can only be 


resolved in practice by assessing the balance of 


public interest in each particular case Furthe., the 
Corporation does not wish to discourage the col- 
laboration which has frequently existed between 
many manufacturers and academic men of science , 
if the latter now assign their rights in their inventions 
to the Corporation, the firm concerned would normally 
be given such initial advantages and exclusiveness in 
the manufacture of the mvention as are consistent 
with the public interest The exploitation of mven- 
trons relating to food, medicmes and surgical or 
curative devices will, however, be carried out on lines 
which conform to the intentions of Section 41 of the 
Patents Act, which requires the Comptroller-General 
of the Patent Office to grant licences for inventions 
in this field to all apphcants unless, in his opon, 
there are good reasons for not domg so 

In this report the Corporation itself 1ecognizes that 
1t 18 too early to say whether certain fears are justified 
which were expressed ın Parliament during the 
debates on the passage of the Act, for example, 
that the Corporation might find ıt impossible to 
discharge satisfactorily and simultaneously the three 
duties laid upon it by the Development of Inventions 
Act This first account of its activities, however, 
shows clearly that, under the chairmanship of Sir 
Percy Mills, the Corporation has made a good start 
in a difficult field By the exercise of good sense and 
judgment, ıt has already won a degree of goodwill 
and co-operation that promises well for the future 
Provided its technical staff prove to possess the 
requisite experience and judgment, there seems every 
reason for confidence that the Corporation will 
conduct its affairs so as to secure at least that ıb acts 
in the public mterest, and collaborates, rather than 
competes, with existing industries By wmnmg the 
pubhe support which enables ıt to discharge these 
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two duties, the Corporation should be far on the way 
towards securing whatever further financial resources 
may possibly be required to enable 1b to discharge its 
full responsibilities when the actual development and 
exploitation of inventions by the Corporation increase 


CHAMBERS’S ENCYCLOPADIA : 
PHYSICAL SCIENCES 


Chambers’s Encyclopaedia 

New edition Vol 1 A-Autonomy Pp xix-+848 
Vol 2 Autun-Camorra Pp xv+816 Vol 3 
Camouflage-Confession of Faith Pp xiv-+840. 
Vol 4 Confirmation—Educational Psychology Pp. 
xv+820 Vol 6 Edward—Franks Pp xiv+856. 
Vol 6 Franquelm-Heıne Pp xv+824 Vol 7: 
Heinrich-Izvolsky Pp xiv+820 Vol 8 J- 
Majesty Pp xv+840 Vol 9 Major-New York. 


Pp xv+856 Vol 10 New Zealand-Pola Pp. 
xv+824 Vol 11 Poland—Rosicrucians Pp xv-+ 
840 Vol 12 Roskilde-Spah. Pp xv-+796 Vol. 
13 Spain-Tsushuma Pp xv+792 Vol 14- 


Tuamoto—Zygote Pp xiv+856 Vol 15 Indexes 
and Maps Pp x+815 (London George Newnes, 
Ltd , 1950 ) 

15 vols , £42 10s 0d 


VERY research worker knows how essential 1b 1s 
to pause every now and then to sum up the 
work so far accomplished, and perhaps also to review 
ab wetio the particular problem to which he 1s 
devoting his attention It ıs not sufficient to con- 
sider fresh information It must be correlated with 
what 1s already known on the subject, and due weight 
given to each item In addition, 1t may be necessary 
to consider the general background and history of 
the subject, and ıt would be unwise to ignore com- 
pletely the possible umplications to, and applications 
in, other branches of science and everyday hfe Asa 
result of such a survey. new interesting problems 
may present themselves, or, alternatively, fresh 
inspiration and encouragement may be needed For 
accurate data, reference must be made to the reports 
of the original investigations, for inspiration and 
encouragement, to the descriptions of the pioneering 
works and fundamental discoveries of the acknow- 
ledged great masters of science, and for details of 
the history, general background and practical apph- 
cations of his subject, to numerous sources covermg 
a very wide range of literature. To assist him in his 
task, the research worker thus tends more and more 
in these days to turn to authoritative summaries, 
digests and up-to-date progress reports on the topics, 
m which he is interested 
Consider now the case of the layman, albeit the 
inteligent, average educated layman Whereas the 
research worker is concerned primarily with only a 
particular restricted field of inquiry and has usually 
a specialized trainmg and knowledge, the layman 
may be called upon from time to time to obtain 
exact and detailed mformation, not ın one restricted 
field alone but in many, on subjects covermg all 
phases of human thought and endeavour Even if 
all the sources were immediately available, without 
considerable assistance the task of combing through 
the literature for the required mformation would be 
an impossible one For one thmg, the various tech- 
nical and other jargons, m which, regrettably, far 
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too much of the modern work 1s expressed, would 
be unimteligible and an almost umpassable barrier 
to”progress Fortunately, for the layman as for the 
research worker, the necessary assistance has been 
long provided in the form of that adequate, easily 
consulted, ‘digest of all hbraries’, the encyclopedia 

During the past 100 or 150 years, several notable 
encyclopedias ın the English language have been 
published Of these, ““Chambers’s’’ has for a long time 
been regarded as one of the best The first edition 
of “‘Chambers’s” appeared during 1859-68, and was 
published in 520 weekly parts at the remarkable 
price of three half-pence each ‘ Chambeis’s” has since 
then run through several editions, which, by careful 
pruning and revision but without sacrifice of standard, 
have managed to continue to represent the ever- 
expanding knowledge of the times, in the most 
modern fashion, without mcreasmg the number of 
the original ten volumes The last ten-volume 
edition appeared in 1935 

The Second World War, however, ushered in a 
new period of political, social, economic, and scientific 
and technical development, and ıt was inevitable, 
therefore, that when, m 1944, a new edition of 
“Chambers’s” was contemplated, a mere revision of 
the 1935 edition was rejected as useless The task of 
planning the new encyclopedia was entrusted to 
Mrs. M D. Law, who became the managing editor, 
and who, m the initial stages, had the assistance of 
such well-known men as Sir Henry Dale, Sir Richard 
Gregory and Dr G M Trevelyan The final work is 
the result of the combined labours of Mrs M D 
Law, fifty-two advisory editors, nme technical 
assistant editors, and more than two thousand 
individual contributors Not only ıs the new edition 
larger than its predecessor, 144 as compared with 10 
milhon words, fifteen mstead of ten volumes, but 
algo, to quote the opening words of the brief editorial 
preface, “it 13 m fact an entirely new work, new 
in conception and plan as well as im execution” 
Nevertheless, the spirit and tradition of the older 
“Chambers’s”’ still persists—it ıs as though a new, 
handsome, fashonably and well-clad, abundantly 
healthy and virile person has been created m which 
to present the revived spirit of the older “Chambers’s”’ 
to the post-war world 

The traditional alphabetical arrangement has been 
retained, though others were considered The various 
articles, some of considerable length, bear their 
author’s initials, and an alphabetical key to the 
initials 1s provided for each volume In addition, a 
complete alphabetical dex of the names of all the 
contributors, with references to their major con- 
tributions, 1s cluded ın Volume 15 This seemmgly 
somewhat wasteful duplication could easily have 
been avoided by attachmg the contributors’ full 
names to separate articles Volume 15 1s a distinctly 
praiseworthy innovation and deserves special men- 
tion The first half of the volume consists of a world 
atlas, and meludes an exceptionally fine series of 
maps produced by the experienced firm of Bartholo- 
mew’s, and a detailed index to the place names, etc , 
shown on the maps The second half contains, m 
addition to the mdex of contributors, a classified hst 
of articles and a general subject index In the 
classified hst, the various departments of knowledge 
are grouped mto a number of broad classes, and then 
subdivided into sections , physics, for example, beng 
divided into the following sections general properties 
of matter, heat and thermodynamics, sound, hght, 
electricity, magnetism, atomic physics and bio- 


NATURE 


February 10, 1951 vo. 167 


graphies The last-named are listed according to 
countries of omgin It ıs doubtful whether this 
classified list will be much used by the ordinary user 
of the encyclopedia The general index, on the other 
hand, ıs a valuable addition ‘It pm-points, wherever 
1t may be in the Encyclopedia, the particular item of 
information which the reader needs, and ıb gives a 
proper selection of references to passages which the 
enquirer with less-defined needs will find relevant to 
the topic he looks up ” 

The planning of each main section and the choice 
of the appropriate contributors were allotted to an 
appropriate advisory editor, though which to whom 
we are not told explicitly From the lst of con- 
tributors ıt would appear that, where possible, the 
editors have chosen manly teachers of the highest 
rank who possess both considerable practical experi- 
ence of their subjects and experience of umparting 
their knowledge to others Thus, the subject-matter 
im the various articles ıs well presented and the 
fundamentals are clearly stressed In fact, some of 
the longer articles, especially ın the physical sciences, 
can be described only as model text-books, without 
that mass of detail which usually clutters up the 
average undergraduate text-book and which so often 
obscures the vital points The shorter articles are 
equally clear, and both the line diagrams and photo- 
graphs, in colour and in black-and-white, are numer- 
ous, well-chosen and elegantly produced The 
biographical thumb-nail sketches of famous states- 
men, historians, men of science, etc , are adequate, 
but give the impression of having been cut down to 
the bare mmımum Is not Prof Albert Emsteimn 
worthy of more than two-thirds of a column, and 
must he still be hsted as a German physicist ? 

With regard to the articles themselves, 1t 1s mpos- 
sible for the present reviewer to do more than give 
a few bref impressions of those within the mathe- 
matical, chemical and physical sections Some have 
been read with care and with great interest, and the 
reviewer has been more than satisfied Others have 
been dipped into from curiosity and the reviewer has 
in many cases been fascinated by the contents The 
standard ıs invariably high There 1s some repetition 
and overlapping, but mainly for clarity and com- 
pleteness The mathematics ın several cases, perhaps, 
becomes somewhat difficult and abstruse too rapidly , 
but then the initial standard of the reader must 
invariably remain unknown Physics, which within 
the past few decades has expanded enormously, has 
been allotted almost twice the space it occupied in 
prévious editions, but it still takes second place to 
religion and biology Recent developments in the 
branches of applied physics are given due prominence 
The importance of the growth of the science of 
instrumentation 1s adequately stressed and descmbed 
by no less an authority than A J Philpot Recent 
malitary applications, lke radar, infra-red and other 
electronic devices, are well treated, though strangely 
enough ‘electronics’ or ‘electronic engineering’, which 
has been described as now the largest mdustry in the 
world, is a sad omission as a separate article from 
the encyclopedia The fundamentals of electricity, 
electrical engineering, electrochemustry and the dis- 
tribution of electricity cover some seventy pages, 
and the nationahzation of electricity ın 1947 is briefly 
discussed, though ‘load-shedding’ is not mentioned 
The main articles on heat and thermodynamics and 
on light are good, those on spectroscopy by Dr 
A G Gaydon and mterferometry by Prof § 
Tolansky are remarkably clear and, to smgle out just 
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one more out of so many similar articles, that on 
superconductivity by Dr E R Andrew ıs precise, 
restrained and well constructed ` 

It is natural to turn to see what the encyclopedia 
has to say about the umportant and topical subject 
of ‘nuclear energy’, but here the physicist who 1s 
particular about nomenclature will be disappointed, 
for he 18 referred to the less correct ‘atomic energy’ 
First, the stable atom ıs discussed by Prof J R 
Partington and, as befits such an able and competent 
chemist and writer, the account 1s historically 
accurate and gives a concise summary of the structure 
of the atom Then follows a comprehensive siatement 
of the different types of atomic disintegration 
apparatus (the absence of the usual photographs of 
various actual cyclotrons, etc, was noted) and 
finally an article on atomic energy by Dr J L 
Michiels, who is also the author of the article on 
radioactivity The atomic bomb gets scarcely a 
mention and the hydrogen bomb none at all It ıs 
stated that “Chambers’s” policy ıs to be impartial on 

“controversial matters, but ıt ıs a pity to have 
suppressed all the exciting details of the original 
atomic energy project in favour of sober hard facts 
about nuclear reactions and reactors There 1s no 
special section headed “atomice bomb” , but is there 
perhaps a chance significance m the fact that the 
section on “atonement” follows immediately on that 
of “atomie energy” ? 

The articles on chemistry, chemical industries, 
chemical warfare, the individual chemical elements 
and compounds, and on chemical products such as 
plastics, fibres and synthetic materials of all kinds, 
are scholaily and packed with mformation Fre- 
quently they err on the technical side and assume 
the reader has-more than a nodding acquaimtance 
with symbolic chemistry However, there is always 
something to capture the reader’s interest, and for 
the erudite scholar the short bibliograplues, appended 
to the major articles, should prove valuable for 
further reading and study 

Several minor errors, inconsistencies and omissions 
have been noted, for example, Dr Blackman’s and 
Dr Hoare’s definitions of specific heat cannot be 
reconciled, several physical quantities are stated 
with meorrect units , ‘electrical capacity’ 1s preferred 
to ‘capacitance’, the magnetic amplifier 1s nowhere 
mentioned , discussions in many cases obviously date 
to no later than 1942, whereas others give details of 
work so recent as late 1948, Weber is deprived of 
his initials, and the most surprising omission of all 
1s that, with Dr B M Crowther, the editor of Sczence 
Abstracts, as one of the contributors, there should be 
no reference at all to scientific mformation and 
abstracting services This, ıt will be recalled, was the 
subject of a Royal Society conference in mid-1948 
But these are triviahties, and even an encyclopedia 
of fifteen volumes cannot contain everythmg or be 
omniscient 

It 1s to be hoped that this admittedly brief survey 
has given some indication of what ıs, ın the opinon 
of the reviewer, an outstanding British achievement 
of intellect and craftsmanship ‘‘Chambers’s Encyclo- 
pedia” is undoubtedly worth one of the highest 
places of merit among the display of British products 
at the coming Festival of Brita It should be 
consulted by both the scholar looking for detailed 
knowledge and by the ordinary earnest inquirer It 
is assured of success because 1b is good, for as the 
editor remarks, “success in this field ıs necessarily 
synonynious with good” S WEINTROUB 
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AMERICAN HANDBOOK OF 
INSECTICIDES 


Chemistry and Uses of Insecticides 
By Dr E R de Ong Pp vin+345 
Reinhold Publishing Corporation, London 
man and Hall, Ltd , 1948) 36s net 


HIS book is stated ın the preface to be a guide 
to the established insecticides “‘and other bio- 

cides”’ for the benefit of the professional worker and 
college student It contams chapters on arsenic, 
copper, sulphur, ols, fumigants, plant derivatives 
and synthetic compounds Lach chapter concludes 
with a long list of references, almost all to American 
hterature 

New insecticides, particularly the synthetic organic 
compounds, appear so frequently and progress so 
rapidly from the chemst’s bench to the salesman’s 
ornate contamer that the professional worker has 
difficulty m keepmg up to date He will therefore 
welcome this guide to the pest control materials 
available up to 1948 The “Dictionary of Insecti- 
cıdes”, a hst of chemicals with brief notes on their 
uses, 18 a valuable addition The author has had 
considerable experience of practical entomology in the 
western part of the United States and writes of and 
for that area Many matenals familar to the British 
reader are omitted or barely mentioned Tar distil- 
lates, for example, which revolutionized European 
fruit-growmg im the early 1920’s, are discussed m 
eight lines They are said to have been “largely 
replaced by dimitro compounds”, yet the use of 
dinitro-o-cresol ın petroleum oil, the most usual 
European alternative, 1s not even mentioned Some 
of the uses of petroleum oils and sulphur in the very 
full chapters on these subjects will strike the British 
entomologist as most unsafe to the ciop, and will 
illustrate the dangers of adopting without question 
spray methods devised for crops m widely different 
climatic conditions 

The chapter headings are on the same lines as those 
used by Martin (1944) and Shepherd (1941), but the 
author’s approach to the subject 1s much more from 
the point of view of the commercial user of msecti- 
eides There ıs less emphasis on the chemistry of the 
insecticides and no discussion of the relation of 
chemical structure to insecticidal activity On the 
other hand, more attention 1s given to subjects of 
equal mmportance in practice, such as sources of 
supply, compatibihty of spray materials, phyto- 
toxicity, labelling, packmg and mter-State transport 
regulations There ıs also a list of official antidotes 

The chapter on synthetic organic compounds ıs of 
the greatest interest at the moment and might perhaps 
have been extended with advantage Since the book 
appears to have been completed m 1947, the organic 
phosphorus compounds are barely mentioned and 
some of the recent chlormated compounds are not 
included About one hundred organic compounds 
are listed and discussed briefly or at length, according 
to their importance This section constitutes a survey 
of the literature without comment by the author 
No attempt 1s made to assess the relative value for 
any specific purpose of the compounds listed The 
references given would enable the specialist to make 
this assessment for himself, but the university student 
would have difficulty ın domg so 

The illustrations are mainly of American com- 
mercial spraying machmes, but they are not men- 
tioned in the text There are a number of mmor 
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misprints, some unfortunately ın the scientific names 
of msects and chemicals 

The reactions of both insects and crops to chemical 
treatment are so much influenced by climate, crop- 
growing practices and varieties of crop grown that 1t 
would be almost impossible to write a book which 
should take account of all these factors The fact that 
this one 1s written for the western part of the United 
States does not ın any way prevent its bemg of great 
value to professional workers m other countries 

R M GREENSLADE 


PROPERTIES OF GLASS AND 
PLASTICS 


The Strength of Plastics and Glass 
A Study m Time-Sensitive Materials 
Haward Pp vui+245+16 plates 
Cleaver-Hume Press, Ltd , New York 
science Publishers, Inc, 1949) 30s net 


Physical Properties of Glass 

By J E Stanworth (Monographs on the Physics 
and Chemistry of Materials ) Pp vii+224 (Oxford 
Clarendon Press, London Oxford University Press, 
1950) 21s net 


HESE two monographs reveal the remarkable 
difference which has developed in the progress 
of research on the strength or mechanical properties 
of glass, on one hand, and on viscous, electrical and 
mechanical properties, on the other 
The study of glass and plastics as solids has yielded 
a vast amount of experimental results on the strength 
properties of these materials In the first book, Dr 
R N Haward has carefully filtered and separated 
the available information and produced a source of 
factual knowledge and a comprehensive summary of 
the present position in this important field of nvesti- 
gation It 1s clear, however, that theoretical work 
lags far behind the experimental results Dr Haward’s 
book 1s therefore primarily one for reference to 
experimental techniques and results From this 
aspect it should be of value not only to all those 
interested ın the strength properties of plastics or 
glass, but also to students of the mechanical properties 
of materials in general In addition to the reason 
advanced in the introductory chapter for Imking 
glass and plastics, there might also have been added 
the combined use of these maternals in lammated 
glass and their many notable similarities particularly 
at other than ordinary temperatures A lack of 
appreciation of transformation phenomena in glasses 
and, ın fact, ın all vitreous substances leads, for 
example, to a somewhat hesitant discussion of the 
dilatometric transition pomt of plastics 
The equally excellent and noteworthy summary 
by J E Stanworth of research on those physical 
properties which have a bearing on present theories 
of the structure of morganic glasses just as clearly 
demonstrates the lack of experrmental work, par- 
ticularly in the fields of viscosity, surface tension and 
magnetic properties Theoretical speculations have 
developed and progressed m a most stimulating 
manner after the first impetus given by the fundamen- 
tal ideas of Zachariasen and the expermmental deduc- 
tions of Warren and his co-workers 
A somewhat high proportion of Stanworth’s mono- 
graph 1s also concerned with the strength of glass 
This duplication 1s unfortunate, and these chapters 
could well have been omitted without dimmishing 
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the value and mterest of the rest of the volume, or 
perhaps replaced by some formation on, say, mfra- 
red spectra of glasses, 

A defect common to both authors 1s the occurrence 
of instances where a more critical approach to 
theoretical speculations might have been taken A 
pont of sumuarity for which, however, both authors 
are to be commended lies m the clear and well- 
written manner in which the subjects, admittedly 
difficult, have been presented 

It 1s to be regretted that the rather high price of 
such important additions to the still somewhat 
meagre literature on the properties of glass may 
serve to keep them out of the possession of young 
technologists, on whom future progress in our know- 
ledge and insight mto the structure of glasses, and 
liquids in general, depends H Core 
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SCIENCE AND RELIGION 


Science, History and Faith 

By Canon Richardson Pp. vi+210 (London, New 
York and Toronto Oxford University Press, 1950 ) 
6s 6d net, School edition, 5s net 


HIS book 1s uniform with three others which 

are bemg published by the Oxford University 
Press under the title “A Primer of Christiamty” and 
which deal respectively with the Beginning, the 
Furtherance and the Truth of the Gospel Canon 
Richardson has written especially for those who are 
conscious of the great importance to-day of the 
scientific outlook and want to know how Christian 
faith and Christian theology can claim to be true 
when measured by scientific standards The author 
will undoubtedly hold the audience he has m mind, 
and his own clarity of style carries with ıt a deep 
understandmg of the problems mvolved The first 
chapter, “The Knowledge of God”, ıs followed by 
“Scienco Religion and Philosophy”, designed for 
those specially mterested ın science The second 
chapter 1s divided into parts dealing with the scientific 
method, the comparative study of science, and the 
science of theology The theme ıs well thought out 
and ıs a fair statement of the relation between science 
and theology The latter ıs introduced as “the 
scientific discipline which studies the phenomena 
presented by the existence of the Christian religion— 
its faith, worship, and life—in history and to-day” 
The layman ıs helped to the understandmg of phil- 
osophy by the explanation of terms such as 
‘naturalism’ 

The author’s handling of historical evidence is 
equally convincing, as is also his treatment of 
muracles Space ıs found for discussion of the doctrine 
of the Trimty, salvation and eschatology In a 
concluding section dealing with the preparatory 
character of this world, Canon Richardson makes a 
claim for education which 1s of special significance 
to-day: “education is the process by which minds 
are led to choose and cherish the trulv valuable ends 
of Lfe, not for the sake of profit or utility, or m order 
that the pupils may ‘get on’ m the world, but simply 
because they are the ends of life and valuable for 
ther own “sake there 1s a difference between 
education and propaganda true education leads the 
pupil to seek and love value, propaganda deprives 
him of his freedom and tries to produce m him not a 
free choice but a mechanical reaction” 

H D ANTHONY 
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THE ETHICS OF EXPERIMENTS ON ANIMALS 
By Major C W HUME 


N considermg this difficult subject, two principles 
may be taken for granted Furst, the relief of 
suffermg in medical and vetermary practice depends 
on the sciences of physiology, pathology and pharma- 
cology, which m turn depend upon experiments on 
animals , experimentation.1s, therefore, m this respect 
desirable Secondly, although many experiments 
mvolve little or no sufferıng, others do mvolve various 
degrees of 1t, and the infliction of suffering 1s per se 
undesirable There ıs thus a partial conflict between 
the two principles, and the problem of reconciling 
them when ıb 1s possible to do so, and of deciding 
what compromise ought to be made when recon- 
eihation is not possible, is a difficult ona which 
deserves dispassionate study 
Current Practice 
Great Britain 1s far ahead of every other country 
m the world ın its handlng of this difficult problem 
An admurable account of the British law and practice 
has been published by the Research Defence Society 
(Is ), and further mformation will be found m my 
chapter m the “UFAW Handbook on the Care and 
Management of Laboratory Animals” The two mam 
features of the British system are the lensing of 
experimenters, subject to specified conditions, and 
the function of the mspectors acting for the Home 
Secretary Although the mspectors have diseiphnary 
powers im reserve, the effectiveness of ther work 
depends essentially on the goodwill and co-operation 
of the licensees, and m any practicable system this 
must be so 
In many other countries, unfortunately, the 
situation 1s far less satisfactory As regaids lab- 
oratories in the Latin countries, eminent British 
physiologists have expressed to me the most emphatic 
“condemnation of procedures they had seen ın certam 
of them In the United States there ıs no effective 
law, but a code of humane conduct has been 
voluntarily drawn up by biologists, and many con- 
form to it Others, unfortunately, do not It would 
be easy to cite instances, for example, one in which 
an excessively painful technique, applied by one 
group of humane research workers to domestic 
anımals under full nembutal anesthesia, was applied 
to rats m a state of full consciousness, without any 
justification whatever, by a different gioup of 
workers who, presumably, could not be bothered to 
maintam anesthesia 
On the average, biologists are probably more 
humane than laymen, since they are less hkely to 
regard unpopular species with contempt But 
around every average there 1s a statistical scatter, 
and ıb 1s the workers represented by the lower tail 
of the distribution curve who make co-ordination 
desirable It 1s possible for mtellectual brilliance to 
co-exist with want of sensibility 


Reconciliation of Conflicting Principles 


The problem 1s best studied in the ight of British 
experience The two principles enunciated m my 
first paragraph may be said to be reconciled, wholly 
or m part, m so far as steps are taken to elimmate 
or reduce the amount of discomfort or suffering 
involved 


The comfort of laboratory animals depends mainly 
on management and handlmg In recent years these 
subjects have recerved growing attention, which was 
accentuated by the publication of the “UFAW 
Handbook”, and the Medical Research Council has 
recently set up a Laboratory Animals Bureau to 
advise expermmenters on ıt No doubt the technical 
value of hygiene 1s the main reason given overtly 
for these precautions, but we may be sure that a 
humanitarian motive also underlies them At all 
events, the need for good animal-management and 
for large and well-appomted animal houses in which 
it can be carried out is generally recognized by men 
of science, although the lay boards of management 
of some hospitals and institutes could advantageously 
try harder than they do to make funds avaiable for 
such purposes 

Still more does the cornfort of laboratory animals 
depend on the laboratory technicians who handle 
them The status and prospects of members of this 
profession need, therefore, to be such as to attract 
plenty of entrants of the mght type Recently an 
mnportant step forward has been taken ın the 
formation. of the Animal Technicians’ Association 
under the auspices of the Laboratory Animals 
Bureau Another encouraging development has been 
the institution of a course for laboratory technicians 
(Qncludmg anımal technicians) at the Paddington 
Technical Institute, with a particularly broad-minded 
outlook and a specific regard for humanitarian 
considerations 

Veterinary surgeons could give more help than 
they are usually mvited to give m advising on the 
handling of laboratory ammals British laboratories 
might do worse than follow the lead of those m 
Amsterdam, which have appomted a qualified 
vetermary surgeon to be their honorary vetermary 
adviser 

Biological assay not mfrequently uses the LD50 
determination, which mvolves varous degrees of dis- 
comfort or sufferng Although ıt ıs recognized that 
non-biological criteria, when available, give greater 
precision, the supposition that a biological criterion 
is more relevant to therapeutic potency appears 
sometimes to count on the other side when the choice 
has to be made But the lethal dose and the thera- 
peutic dose belong to parts of the dose-response 
charactenstic which are remote from one another, 
and one would lke to be sure that full account is 
always taken of the degree of wrelevance introduced 
by the extrapolation which results from this fact In 
any event, the humane motive supplies an additional 
reason for searching for chemical and physical 
criteria 

The design of experments, too, has a humanitarian 
aspect Economy m sampling becomes particularly 
important ın any research which may mvolve dis- 
comfort or suffermg Methodologically a pure 
research may convemently be thought of as com- 
prising three stages first, the formulation of an 
explanatory hypothesis on the basis of previous 
knowledge, secondly, the deduction from the 
explanatory hypothesis of a descriptive hypothesis 
comprising a posited relation between observables , 
and thirdly, the testing of the descriptive hypothesis 
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by experiment, so as to verify or refute the explan- 
atory hypothesis which implies it In this verification 
process a systematic economy ın samplmg has been 
made possible by the methods introduced by R A 
Fisher and his school But the humanitarian aspect 
of the first two stages mentioned above deserves an 
equally systematic study A particular case with 
important general implications has been considered 
m the British Journal of Radiology (22, 671, 1949) 
by Dr John Read, who suggests that lethal radiation 
experiments ‘‘are not legitimate uf planned (a) to see 
what effects will turn up, (b) to settle some relatively 
trivial pomt, or one that 1s virtually self-evident, or 
(c) to add fragmentary pieces of unco-ordinated data” 
Nor yet (d) to rediscover something which 1s already 
known and recorded ın the hterature for anybody 
who will take the trouble to look, nor (e) if the 
probability of obtaiming fruitful results ıs not high 
He illustrates these points by reference to determ- 
mations of the lethal dose of whole-body radiation; 
mvolving mortal illness if not pain, which confound 
a number of mdependent factors that a sound 
scientific method would distinguish But the whole 
of Dr Read’s paper deserves careful study by any- 
body mterested in scientific method, and not only by 
radiologists 


Restrictions on Research 


There remams the question When a proposed 
research cannot be carried out without the imposition 
of discomfort or suffering, at what level does ıt cease 
to be admissible ? What compromise ought to be 
made between the claims of science and those of 
laboratory animals when the two cannot be recon- 
cued? Analogy with the commercial treatment of 
animals is not a satisfactory guide, for barbarous 
customs still survive A scientific worker would not 
wish to take an illiterate trapper as his exemplar, nor 
conform his ethics to customs which thinking men 
desire to abolish In practice the problem has been 
approached ın Britam by absolute restriction in some 
cases and by relative restriction in others 


Absolute Restrictions 


Before 1912 ıt was assumed that science had an 
absolute right of way, and that unbmited pain might 
properly be inflicted if a given piece of information 
could not be got without it The Royal Commission 
which reported ın 1912, however, made a contrary 
recommendation and this, ın principle at least, has 
been adopted by the Home Office, conformably to 
the fact that the validity of the utilitarian principle 
1s not unlimited 

Two absolute rules are made by the Home Office, 
and regarded as binding The first ıs in effect that 
all cutting operations must be performed under full 
anesthesia The second ıs the pain rule which has 
been attached to every licence since the report of the 
second Royal Commission, and prescribes, inter ala, 
that if an animal ıs found to be sufiering severe pain 
which ıs likely to endure 1t must forthwith be pam- 
lessly kied This rule ıs obviously difficult to 
interpret, but ıt establishes an mvaluable principle, 
and not the least harmful of the anti-vivisectionists’ 
errors has been their eagerness to make capital out 
of its difficulties A partial solution of these will be 
suggested later, meanwhile their nature must be 
noted The licensee is responsible for deciding what 
is severe pain, and what period of time is denoted 
by ‘‘ukely to endure”, and this he must at present 
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do without any standards of ‘comparison to guide 
hm At least two acquaintances of mime have 
assayed red squill, much as they disliked domg ıb 
The fact that this extremely cruel poison ıs used 
extensively ın commercial deratization 1s beside the 
point, the pomt is that the work was done under a 
heence conditioned by the pain rule, and that it 
consequently illustrates the need for standardizing 
that rule, to which T shall recur 


Relative Restrictions 


When a licence 1s sought for an experiment which 
mvolves discomfort or suffermg short of that pro- 
hibited by the absolute restrictions, three consider- 
ations are relevant Furst, there ıs the assessment of 
its prospective scientific value, which grows m- 
creasingly drfficult with mereasmg specialization 
For this and other reasons the scientific qualifications 
of appleants for licences are important, and it 1s 
geneially agreed that these are gone into by the 
inspectors with really great care Since five inspectors 
have to deal with 3,445 licensees in 466 places, a. 
heavy responsibility rests on the sponsor who recom- 
mends an applicant, but heences are certainly not 
granted without conscientious discrimination 

The second consideration 1s one which at present 
is not officially recognized It arises out of the fact, 
already noticed, that no system of control can be 
effective without the goodwill of the hcensees them- 
selves If, therefore, a licensee ıs not a strictly 
humane person, the system will fail m respect of 
hm, but no mqurry is at present made into the moral 
character of applicants for hcences A relevant fact 
1s that while ıt ıs easy to discrpline a licensee who 
has madvertently made some formal slip, such as 
furnishing certificate Æ when he ought to have 
furnished EE, 1t 1s much more difficult to check a 
man who has carelessly allowed a rat to recover 
prematurely from an anesthetic Of course, most 
licensees happen to be humane, but it does not 
seem right that while a candidate for the Civil Service 
has to show an appropriate moral record, the humane- 
ness of a licensee should be left to chance : 

There remams this third and very difficult con- 
sideration What amount of discomfort or suffermg 
1s admissible ın any given case, regard beng had to 
the importance of the results expected from the 
experiment in view? We have noticed a similar 
difficulty already in the case of the pain rule At 
present the Home Office refers any new and dubious 
procedure to the Advisory Committee, and in this 
way a body of precedents is bwlt up, much as 
common law and case law are built up from the 
decisions of judges But there 1s this difference, that 
common law and case law are open to discussion in 
the legal Press and by the Bar They are subject to 
the healthy influence of expert public opmion But, 
unhke the judiciary, the Home Office 1s m the 
position of a benevolent Star Chamber over- 
whelmed with business The only solution hitherto 
proposed ıs that experimental procedures should be 
classtfied into a small number of grades according to 
their severity, and licences be correspondingly graded 
and granted with appropriately graded discrimmation 
The grades could not be rigorously defined by genus 
and differentia The method of mdicating them would 
have to be that adopted m the Bnitish law on 
charities that 1s to say, for each grade there would 
have to be a certan number of type procedures or 
precedents, other procedures bemg classified by 
analogy with them. The precedents would, of course, 
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be open to continuous review m the lght of humane 
scientific opmion ‘This proposal has aroused some 
keen hostility, but with the lapse of time further 
consideration may perhaps show 1t to be a logical 
development of the existing practice, one which 
mught in Great Britain be adopted by administrative 
action and ın foreign countries be embodied ın that 
legislation which 1s long overdue m almost all of them 


Need for Discussion 


The question where the line ought to be drawn 
between the claims of science and those of laboratory 
anımals 1s an excessively difficult one about which 
normal decent people disagree The only means 
for arriving at an ideally just solution 1s frank dıs- 
cussion among humane men of science But here a 
real difficulty arises Anything which may be said 
ın such a discussion is hable to be seized upon, 
torn from its context, misunderstood and distorted by 
controversialists who will make an unscrupulous use 
of xt for ther own purposes This fact, and the 

“resentment felt by men of science at the calumnies 
to which they have been subjected, are obstacles to 
frank discussion , but they are obstacles which must 
be over ridden because obscurantism 1s an intolerable 
evil Moreover, anti-vivisectionist attacks on science 
are greatly helped by the suspicion that men of 
science cannot care much about avoiding cruelty 
since so few of them ever mention the subject except 
in self-defence 

At all events, here are excessively difficult ethical 
problems thet deserve an increasingly complete 
solution, and mm view of their technical character 
nobody except humane men of science can solve them 


ANIMAL AND VEGETABLE 
FOODS 


N January 20, the Nutrition Society held a 
O symposium at the London School of Hygiene 
and Tropical Medicine on “The Comparative Merits 
of Animal and Vegetable Foods m Nutrition” Prof 
R C Garry, m the char, introduced the subject by 
referring to the tradition held abroad that the British 
are great meat eaters Economic conditions, he said, 
are forcing us to reduce our consumption of meat, 
and a careful examination 1s needed to consider the 
nutritional effects of such a change in our food 
habits " 

The need for a source of protem in the diet has 
been understood for a hundred years At the tun 
of the century, German workers demonstrated that 
individual proteins differed ın their nutritive value, 
and advocated the use of diets high ın protein, and 
with a large proportion coming from animal foods 
More recent work has caused some modification of 
this view 

Dr G R Tristram read an mtroductoly paper on 
“The Biochemistry of Animal and Vegetable Pro- 
teins” m which he said that there is no difference 
clearly separating the biochemical properties of the 
pure proteins so far isolated and exammed How- 
ever, many of the protems obtamed from seeds are 
partially deficient m one or more of the essential 
amino-acids The protem preparations so far obtained 
from leaves have a more balanced composition In 
a normal foodstuff the aggregate of proteins tends to 
be better balanced ın composition than mdividual 
members ‘The non-protem nitrogen fraction of the 
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food may also be of importance Choline 1s known 
to have a methionine-sparig action, and methionme 
itself has been found to occur free m some plant 
tissues 

Dr K J Carpenter then spoke on “Relative 
Nutritional Values of Animal and Vegetable Protems 
for Animals” For the rat, the animal feeding stuffs 
are generally higher m biological value than are the 
vegetable materials The expermments used for these 
determmations are not invalidated by the discovery 
of the ‘animal protein factors’, and the differences 
are explicable in terms of amino-acid composition For 
cattle and sheep the proteins of the common feeding- 
stuffs are approximately equal in biological value, 
regardless of their amino-acid composition This 
may be explamed by the synthetic powers of the 
alimentary mucro-flola ın rummants The practical 
question for pigs and poultry, continued Dr Car- 
penter, 1s to dete:mune the relative value of different 
proteins as supplements to a cereal mixture For 
this purpose fish meal and milk products are superior 
to the ol meals, although soya-bean meal ıs of 
exceptional value Recent work at the Rowett 
Research Institute has indicated that grass proteins 
are also of lower value than had been predicted from 
their amino-acid analyses In some cases the partial 
deficiencies of the vegetable materials can be com- 
pensated by feeding them at a higher level 

The ‘‘Conversion Factors of Vegetable and Animal 
Food for Human Consumption” were discussed by 
Dr K L Blexter, who sad that Prof W C Rose 
has recently determined the human requuements for 
the individual essential amino-acids It 1s therefore 
possible to calculate the production, from an acre of 
land under various crops, of the vitamins and amıno- 
acids, calculated ın terms of man-year requirements 
The vegetable crops satisfy greater requirements if 
used directly for feeding than 1f used indirectly for 
meat and milk production Nevertheless, the pro- 
vision of reqwrements by the cereals ıs unbalanced 
and lacking in vitamins and protein ielative to the 
provision of calories In the example of wheat and 
sugar-beet production, the nutritional value of the 
crop ın terms of 75 per cent extraction flour and 
refined sugar 18 significantly supplemented, especially 
in protem, by the milk production that can be 
obtained from feeding the by-products—mullers’ 
offals and sugar beet tops—without the use of more 
land Animal and vegetable foods are therefore to 
some extent complementary rather than alternatives 

Dr D A Boyd then discussed the efficiency 
with which different classes of stock convert 
vegetable into animal products The efficiency of 
energy conversion 1s approximately 19 per cent for 
bacon and milk production, and only 7-10 per cent 
for beef, mutton and egg production A national 
balance-sheet of food production and imports shows 
that, of 21 7 milhon tons of starch-equivalent fed 
annually to animals m Great Britain, only 1 9 million 
tons starch-equivalent 13 obtained ın animal products 
This 1s an overall yield of about 1 11, whereas a 
ratio of 1 6 would be expected Thus suggests scope 
for mereasing efficiency The man-hours of labour 
needed for the production of 1 cwt of starch- 
equivalent from animal foods are also considerably 
in excess of those needed for cereal production On 
this basis, wheat 1s the crop produced with least 
labour 2 

To introduce the afternoon session, Dame Harriette 
Chick spoke of the work done at the Lister Institute 
on the improvement of vegetable proteins by admix- 
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ture In some cases there 1s important supple- 
mentation within a single foodstuff For example, a 
mixture of wheat bran and white flour 1s of greater 
value for the rat than when each 1s fed separately 
The non-protein nitrogen ın potato juice 1s also of 
supplementary value to the purified preparations of 
potato ‘tuberm’ This cannot be explamed by the 
amino-acid content of the yuce In these trials with 
vegetable protems young rats attamed a reasonable 
growth-rate, but were not able to rear a second 
generation In the light of recent American work, 
this may be explamed by the rats having carned a 
reserve of vitamm B,, from their suckling period 
sufficient for the next few weeks, but not sufficient 
for a whole hfe-cyele For short-term growth, a 
mixture of soya flour 56 per cent, malt extract of 
barley 34 per cent and white flour 10 per cent 1s, on 
an equal nitrogen basis, equal to whole milk for rats 

Dr Lucy Mills contmued with an account of the 
results she has obtaimed ın the treatment of ‘malignant 
malnutrition’ or ‘kwashiorkor’ among Zulu childien 
The condition appears to be identical with the ‘fatty 
liver disease’ in the West Indies After the babies 
have been weaned from the breast, they receive no 
cow’s milk, or even grubs and locusts as m some 
primitive societies, and are fed only on pormdges 
made from cereals with occasional green vegetables 
They appear to be healthy until the sudden onset of 
diarrhea and an cedema, accompanied by low levels 
of serum albumen The cdema then usually clears 
up and the condition enters an atrophic stage The 
mortality-rate for children taken to hospital at this 
stage and put on a normal diet has been m the 
region of 50 per cent Post-mortem examination 
shows a consistent mild normochromie anemia and 
an enlarged liver with fatty infiltration The only 
treatment so far tested which 1s really effective is to 
force-feed the curds from skimmed milk, with 
nothing else, for several days There is some evidence 
that this condition 1s caused specifically by a deficiency 
of animal protem It occurs even when calorie intake 
1s normal Dr A P. Meiklejohn, in the discussion, 
emphasized the widespread occurrence of this con- 
dition and the importance of further research into 
methods for 1ts treatment and prevention 

A paper on “The Nutritional Adequacy of a 
Vegetable Substitute for Milk” was then read by 
Dr R F.A Dean Of all the constituents of milk 
the protem fraction 1s, he said, the most difficult to 
replace from vegetable sources Some recent trials 
have been carried out with children m a home in 
Germany Over a sixteen-week period a control 
group received a diet of butter, potatoes, bread and 
mulk cooked mto semolina pudding Other groups 
received the same diet with the milk replaced by a 
soya~barley-wheat mixture The vegetable mixture, 
relative to milk, was still shghtly deficient in some 
of the amimo-acids, but, when ıt was fed so that 
13 per cent of the calories came from protems, growth 
was as good as with the milk ration m which only 
11 per cent of the calories came from protems Shght 
changes ın the method of cookmg the soya flour were, 
however, hable to produce digestive troubles When 
young rats were fed on the vegetable mixture they 
stopped growmg after twelve weeks This was 
corrected by the addition of vitamin B,, to the diet 
The children might have shown a simular deficiency if 
fed on the all-vegetable diet for longer periods 

In the general discussion which followed, it was 
agreed that there can be no hard-and-fast rule as to 
the mmimum human requrements for animal 
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Qncludmg milk) protems Experiments suggest 
that with a very careful choice of supplementary 
protems and with vitamin-rich foods, an adequate 
all-vegetable diet can be constructed Nevertheless, 
im the practical world there appear to be sound 
reasons for the scientific approval of mankind’s 
enjoyment of animal foods, whether they take the 
form of roast beef, cheese or merely caterpillars 
K J CARPENTER 


RECENT THEORIES OF TRANS- 
PORT PROCESSES IN LIQUIDS 
By Dr R. EISENSCHITZ 


Queen Mary College, University of London 


HE properties of matter m thermal equilibrium 

can be derived from general principles which are 
very closely related to the laws of thermodynamics' 
and have a similarly wide range of validity There 
is, however, no corresponding general theory determ- 
ining those properties of matter which are associated 
with the rate of an irreversible process, such as viscous 
flow or thermal conduction This lack of general 
principles 1s particularly unsatisfactory with regard 
to the properties of hquids There are a number of 
successful kinetic explanations of some of the 
properties of the liquid stateè!?, but they are usually 
not capable of generalization. 

In the past four years a new start has been made 
with the kinetic theory of hquids with the object of 
substituting methods based on the fundamental 
principles of dynamics for the arbitrary hypotheses 
which have often been invoked In this article the 
problems, methods and achievements of the recent 
theoretical work are reviewed with particular reference 
to the explanation of irreversible processes 


Flow of Momentum and Energy 


In the kinetic theory of gases, the flow of momen- 
tum or energy which 1s observed in measuring the 
viscosity or thermal conductivity of a gas 1s con- 
sidered to be due to the momentum or energy which 
a@ molecule carries with itself when moving through 
empty space between collisions Every molecule ıs 
supposed to contribute the product of its momentum 
and its velocity m the case of viscous flow, and the 
product of its kinetic energy and its velocity in the 
case of thermal conduction 

It has been felt for some io that, m liquids, 
momentum and energy should be considered as 
transmitted by the action of mtermolecular forces 
rather than by the movement of molecules The 
mechanism of transmission has been fully recognized 
m the case of dense gases (ref 5, chap 16), crystals’, 
solutions of electrolytes’? and finally of hquds 

If momentum and energy are transmitted by the 
mtermolecular forces, it 1s no longer possible to speak 
of contributions of single molecules but only of pairs 
of molecules Every pair contributes to the flow of 
momentum the product of the intermolecular distance 
times the mtermolecular force, so that the rate at 
which oriented momentum 1s added to one molecule 
is the same as the rate at which it 1s withdrawn from 
the other With regard to the transmission of energy, 
we can assume that one of the molecules of the pair 
1s at rest, since on the average 1t 1s, m fact, at rest 
Then the pair contributes to the flow of energy, first, 
a term which 1s equal to the product of the potential 
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energy of interaction and the velocity of the molecule 
which 1s considered free to move, and, secondly, a 
term equal to the distance of the two molecules 
_multiphed by the rate at which the kinetic energy of 
the relative movement mereases ın response to the 
mtermolecular forces It may be added that the flow 
of energy 1s a vector and the flow of momentum ıs a 
tensor, so that they have three and six components 
respectively 
These arguments are sufficient for explainmg the 
meaning of expressions obtained by Born and Green 
(ref 8, sec 4) and later by Irvmg and Kirkwood? 
The formule quoted here are derrved from general 
expressions given by Kirkwood Let, u, v, w be the 
components of velocity of a molecule, m its mass, 
x, Y, Z, T the relative co-ordinates and the distance of 
the molecules ın a pair, and (r) the potential of 
mutual interaction so that —d®(r)/dr 1s the resultant 
central attractive or repulsive force The number of 
molecules ın the umit of volume is N/V and the 
number of pairs m the unit of volume 1s N?/2V The 
‘statistical mean (expectation) 1s denoted by a bar 
(It may be recalled that, m general, the mean value 
of a product differs from the product of the mean 
factors ) 
With this notation, a component of the flow of 
momentum 1s obtamed as 


Pay = m(N/V) (uv) — (N*/2V) [(®]ar)(xy/r)] 
and a component of the flow of energy as 
Qe = m(N/2V) [u(u?+v*+w?)] 

+ (N2/2V) (u) — [(d@/dr)(x/r)(cu+yo+zu)]}. (2) 
In both expressions the second term 1s negligible for 
gases, and the first term 1s negligible for liquids 

These formule can be evaluated only if the prob- 
ability distribution is known from which the mean 
value 1s to be derved Although in viscous flow and 
thermal conduction deviations from equilibrium are 


small, the equilibrium distribution cannot be used 
because the resulting mean values would vanish 
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Hypothesis of Molecular Chaos 


The change of velocity of a gas molecule m a 
collision 1s derived from the laws of mechanics The 
succession of collisions 1s, however, considered to be 
a matter of probabihty It 1s accordingly implied 
that the velocities before and after a small number 
of collisions are statistically dependent, so that the 
probability for a final velocity does not depend on 
the initial velocity This ıs mmplicitly postulated ım 
terms of the hypothesis of molecular chaos (ref 5, 
chap 3), which seems to be necessary for the kmetic 
explanation of irreversible processes 

A similar assumption 1s required for liquids, where 
the molecules are always ın a field of force origmatmg 
from therr neighbours and there are no collisions 
Kirkwood (ref 10, sec 2) formulated an appropriate 
hypothesis from which he derived important con- 
sequences He assumes that the forces acting on a 
molecule at different times are statistically mde- 
pendent provided that the time mterval is not too 
small 

This assumption 1s given a mathematical formula- 
tion corresponding to the practice of statisticians It 
is postulated that the correlation coefficient between 
the forces at different times should vanish or, in other 
words, that the mean value of the product of these 
forces should be zero 

Let X(t) be the z-component of the force which is 
exercised on the molecule 1 by the other molecules 
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(labelled 2, 3 N) at the time? It depends, apart 
from the time, on the muitial positions and velocities 
of all molecules According to Kirkwood’s hypothesis, 


Et’) = (Xi) X10] = 0 for jtt] >, (3) 


where the mean value 1s taken over the positions and 
velocities of the molecules 2 N and where the 
magnitude of +, the lower limit for the time interval, 
1s discussed later 

The time imtegral of the correlation coefficient, 
that 1s, 


feurn, 


approaches accordingly a ‘plateau value’ E which 1s 
independent of the tıme We assume that E 1s a 
constant, possibly depending on the temperature 

The mcrement of the velocity durmg the time t 18 
equal to 


t 
Au, = (ljm) | X (Pde 


6 


(4) 


The mean value of the square of the mcrement 1s 
accordingly 
t 


(Au) = (1m) [doF, [ [xe arp 


= (2/m?) fa farza, 


where F, 1s the probability distribution for all initial 
co-ordinates and velocities m thermal equilibrium, 
and dw is the product of the differentials of the 
co-ordinates and velocities of the molecules 2, 3 N 
It follows that 

(Au?) = 2 St/m?, (5) 
so that the mean square increment ıs proportional to 
the tıme The significance of this result ıs considered 
m the later section of this article dealing with prob- 
ability distribution 


The Frictional Force 


A molecule m a liquid is subject to frictional forces 
which arise ın spite of the fact that the forces of 
molecular interaction are conservative 

Let F be the distribution function for the co- 
ordinates and velocities of the molecules of a hquid 
at the time ¢ in thermal eqmlbrium We express F 
in terms of the velocities at ımtıal tıme (t = 0) on 
the assumption that the changes of the co-ordinates 
durmg the tıme interval t may be neglected 

The velocities enter mto the equilibrium distri- 
bution F by means of the expression 


N 
exp { —(mf2kT) È (uy? + v? + w) } ; 
3=1 


in which every factor can be expanded 
exp(—muj?/2kT) = exp(—muz?|2kT) 
1 — Mugo Avy {kT +... J; 
so that 
N 
F = F, [1 — (mjkT) 2 (Au; + 
3 = 


Vg Nv, + wy Aw) +. ] (6) 
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The mean value of Au, vanishes if ıt 1s derived from 

the distribution function I’, by mtegrating with 

respect to dw If ıt 1s derrved from therdistribution 

function J’, a term in the expansion (6) gives a non- 

vanishing contribution although the sum itself may 

vanish Using equations (3) and (4), it follows that 
t v 


Tu, = —(u,o/mkT) | ay | EE dt”, 


and this 18, by Kirkwood’s hypothesis, 
Au, = — Uy Stf/mkT* (7) 





Defining a friction constant 
B =m E jkT (measured m sec“), 


1t 19 seen that Au,/t = —Bui» is of the same form as 
if the molecule were a sold particle ın a liquid on 
which a frictional force acts according to Stokes’s 
law The force does not cause any irreversible heating, 
since the liquid as a whole 1s a conservative system 
If the hquid as in motion, then u1, meq (6) 1s replaced 
by uio —u*, where u* ıs the x-component of the 
velocity of the quid 

Similar arguments apply to the movement of a 
pair of molecules It does not matter whether the 
movement 1s specified m terms of the velocities of 
the two molecules or ın terms of the velocity of the 
centre of gravity and the relative velocity = 1s now 
to be derived from the total force on a molecule 
mmus the force of interaction of the pair There are 
two friction constants, 8’ for the movement of the 
centre of gravity and y for the relatrve movement 

Whereas the movement of a gas molecule between 
collisions 1s readily derived by elementary methods, 
it 1s an involved problem to derive = from the move- 
ment of amolecule malqud For a first orientation 
the movement of a molecule may be regarded as a 
series of almost periodic oscillations about an average 
position which are imterrupted if the molecule 
occasionally crosses the potential barrier ‘produced 
by its neighbours During the oscillations the cor- 
relation coefficient of the force fluctuates and vanishes 
only if the barrier ıs crossed The time 7 1s accordingly 
much larger than a period of oscillation and 1s hkely 
to be proportional to exp(U/kZ'), where U 1s the 
height of the potential barrier The friction constant 
6 should then be proportional to the same exponential 
factor. 

The friction constant y will m general differ from 
B After deducing from the total force the contri- 
bution of a near neighbour, the remamung force is 
small and has little effect on the actual movement of 
the molecule Its correlation coefficient 1s bound to 
vanish after a short time—possibly one period of 
oscillation. y can also not vary very much with the 
temperature The last conclusion agrees with a 
tentative calculation by Kirkwood (ref 10, sec 4) 
According to a later paper (ref 9, eq 20), Kirkwood 
seems, however, to ignore the difference between 
B and y 


The Probability Distribution 


According to the theory of the Brownian move- 
ment, the mean increment and mean square 
merement of the velocity u of a particle are pro- 
portional to the tame and equal to Au = —8(u—u*)t 
and (Au?) = 28kTt/m, respectively, provided that t 
ig not very small, or very large as compared with 1/6 
The mean higher powers of Au are negligible 
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According to equations (4) and (6), the mean 
mcrement and the mean square increment of velocity 
are proportional to the time, and their ratio 1s equal 
to —m(uy»—w*)/2kT , ıt 18 easy to show that the, 
mean values of the higher powers of Au, are negligibly 
small It may accordingly be expected, and can be 
conclusively demonstrated, that on account of Kirk- 
wood’s hypothesis, eq (3), the theory of the Brownian 
movement apples to single molecules and pairs of 
molecules m a liquid (ref 10, sec. 2) This theory 
provides the means for deriving those probability 
distributions which are necessary for calculating the 
flow of momentum and energy by evaluating eq (1) 
and (2). 

The correct piobability distribution for the veloc- 
ities and co-ordinates of one or two Brownian particles 
is determined by a partial differential equation (ref 
11, eq 249). The solution of this equation 1s, how- 
ever, a cumbersome problem The distribution 
function for the co-ordinates only 1s approximately 
determined by a sumpler partial differential equation 
(ref 11, eq 312), the equation of Smoluchowski, 
which 1s a good approximation if the frictional forces 
are large enough 

Assuming that the relative co-ordinates of a pair 
of molecules are statistically mdependent of the co- 
ordinates of the centre of gravity, Smoluchowski’s 
equation for the relative co-ordinates reads 


g/t = dav[{(gradd*/ym)—e¥}g +- grad(gkT'/ym)], (9) 


where 9(x,y,z,t) 18 the probability distribution for the 
relative co-ordinates and c* ıs the velocity vector of 
the liquid The expression in the bracket on the 
right-hand side 1s the mean velocity per unit of 
volume or the density of flow. ®* ıs the mean 
potential of interaction between the molecules of a 
par In thermal equilibrium, 


g = 9o = (1/V)exp(—O*/kT), (10) 


which is obviously a solution of (9) g, determines 
the probability for findmg a molecule at the distance 
r from another molecule which may occupy an, 
arbitrary position , this probability can be obtained 
empirically from the X-ray mterference pattern of 
the liquid®1?__ If the distribution function ıs known, 
then the mean potential is defined by (10) In the 
following discussion the mean potential 1s assumed 
to be known as a function of the distance 

In the theory of viscous flow or thermal conduction, 
c* or T 1s considered as varying with the co-ordinates 
In order to find the probability distribution corre- 
sponding to steady viscous flow or steady flow of 
heat, the left-hand side of (9) 1s assumed to vamsh 
and the resulting equation ıs solved by successive 
approxmations A correction term to the equi- 
hbrium distribution, which ıs proportional to the 
gradient of the (macroscopic) velocity or temperature, 
1s found by neglecting the terms which are pro- 
portional to the square of the gradients 

This method was previously applied to the vis- 
cosity of dilute electrolytes’ and was applied by me 
to hquids* It ıs found that a flowmg hquid 1s 
anisotropic even if ıt ıs monatomic Eq (9) 1s reduced 
to an ordinary differential equation with r as mde- 
pendent variable, the problems of viscous flow and 
thermal conduction lead to almost the same equation 
Two boundary conditions are required for integration, 
of which only one 1s a direct consequence of the 
physical conditions The other has to be chosen in 
such a way that iregularies of the solution are 
avoided if possible. : 
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In viscous flow ıt was postulated that the deviation 
from the equilibrium distribution vanishes at large 
distances with a lower power of the distance than — 3 
„n order to prevent the anisotropy from becoming ın- 
finite with infinitely mcreasing volume In the prob- 
lem of thermal conduction the boundary condition 
prevents the local heat flow from becoming infinite if 
the distance between the molecules 1s small The two 
problems admit a consistent solution only 1f certain 
special (and somewhat artificial) assumptions are made 
with regard to the mean potential These assump- 
tions are presumably not necessary 1f the correct 
theory of the Brownian movement ıs applied 

Later, Kirkwood, Buff and Green! dealt with the 
problem of viscous flow These authors started their 
argument on the basis of the correct theory of the 
Brownian movement but contmued the calculation 
by means of eq (9) This equation was mtegrated 
under boundary conditions different from those dıs- 
cussed m the preceding paragraph These authors 
considered also the case that e* corresponds to a 
uniform expansion and obtamed an expression for 
the volume viscosity 
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Viscosity, Thermal Conductivity and Diffusion 


The flow of momentum depends according to 
eq (1) only on the relative co-ordmates of a pair of 
molecules, so that the probability distmbution m 
these co-ordinates is sufficient for evaluating (1) 
The flow of energy 1s proportional to the velocity , 
expression (2) can nevertheless be evaluated by means 
of the distribution function for the co-ordinates! , 
the velocity 1s proportional to the flow, which can be 
expressed in terms of co-ordinates by means of the 
right-hand side of eq (9) The gradients of velocity 
or temperature enter as constant factors of the dis- 
tribution function mto the right-hand side of (1) and 
(2), by omitting these factors, expressions for the 
coefficients of viscosity and thermal conductivity are 
obtained 

In this way the transport coefficients were cal- 
culated, the result depends upon the fretion 
constant y Assuming that this constant is not very 
sensitive towards changes of the temperature, the 
results are sufficient for comparmg the effect of 
temperature on the coefficients of viscosity and 
thermal conductivity As a consequence of the 
different boundary conditions which are appropriate 
to the two problems, the coefficient of viscosity has 
a factor of the magnitude exp(U/kT), whereas there 
is no factor of this kind ın the coefficient of thermal 
conductivity This is m good agreement with exper- 
mental facts and explains the widely different reaction 
of the two transport coefficients to changes of tem- 
perature, which 1s m striking contrast to the case of 
a gas The product of viscosity and thermal con- 
ductivity 1s independent of the fmetion constant and 
can be completely derrved from equilibrium data 
The coefficient of self-diffusion, which 1s equal to 
D = kT/28, may be expected to be proportional to 
exp(—U/kT) 1f the argument of the section of this 
article on the frictional force ıs accepted 

Karkwood, Buff and Green" obtamed a numerical 
value for the viscosity of hquid argon at 89° K and 
found the right magnitude , the good agreement with 
experiment is particularly remarkable because the 
result 1s proportional to the friction constant, the 
derivation of which 1s so far the weakest link m the 
cham of deductions. 

Born and Green, whose rigorous theory 1s reviewed 
in the following section, derived an expression for the 
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value of the coefficient of viscosity (ref 8, sec 5) which 
apples if the radial distribution function does not 
differ appreciably from the distribution prevailing m 
thermal equlibrram They obtam the exponential 
temperature factor It would be of great interest to 
compare their result with the corresponding expres- 
sion for the thermal conductivity m order to assess 
the significance of the distortions of the equilibrium 
distribution 


Foundations for a Deductive Theory 


From the theory reviewed ın the preceding sections, 
it should be possible to obtam early results surtable 
for an expermental test It is, however, not fully 
satisfactory because the arguments are somewhat 
unconnected and depend on haphazard appeals to 
empirical facts Kimetic theory ams at establishmg 
an unbroken sequence of deductions from the 
mechanics of molecules to the numencal values of 
the transport coefficients Born and Green were the 
first to face this problem!®-16.17.18 and to suggest a 
method of solution. Some of their arguments have 
also been followed up by Kirkwood?:?919 

The theory of irreversible processes should, as a 
matter of principle, be capable of deduction from 
Liouville’s theorem, which 1s a direct consequence 
of the principles of Newtonian mechanics It ıs 
expressed in terms of a partial differential equation 


Oot = E E Oaa + (Yu 1) 
J= 1 zyz 


where f(™) denotes the probabihty distribution for 
simultaneous values of the co-ordinates and velocities 
of all molecules Owmg to the large number of 
independent variables, it has so far not been possible 
to select a particular solution of eq (11) which has 
any significance for transport processes, 

This difficulty may be overcome by considering 
distribution functions for a smaller number of 
variables, such as apply to the co-ordmates of a 
single molecule, a pair, triplet, ete Let these dıs- 
tribution functions be denoted by f®, f® S™ 
respectively , these functions convey less nforma- 
tion than the distribution function f() from which 
they can be denved by averaging 

The set of distribution functions f(®) satisfies a 
number of integro-differential equations which are 
derived from (11) by mtegrations In every equation 
two unknown functions make thew appearance, in 
the first fY and f@, m the second f and f®, etc 
It 1s plausible to assume that the knowledge of a 
very small number of these distribution functions 19 
sufficient for obtammg good approximations to all of 
them (ref 16, sec 4 and 6) 

Born and Green claim that the probability dıs- 
tributions which are of significance for irreversible 
processes can be found by solving the set of integro- 
differential equations according to a scheme of 
successive approximations (ref 8, sec 3) The partial 
knowledge of the distribution function f® is used for 
determming f® uniquely, and this procedure 18 
extended to the higher distmbution functions No 
additional assumptions or subsidiary calculations are 
required, and the problems of the kmetic theory are 
reduced to a matter of computation It has not yet 
been demonstrated that this method 1s capable of 
predicting expeimmental results, the only calcula- 
tions that have so far been published are not con- 
clusive If this method 1s successful, an mmportant 
step towards a general theory of irreversible processes 
1s established 


220 


In conclusion, I wish to acknowledge that part 
of the arguments of the sections on the hypothesis of 
molecular chaos and on the frictional force are taken 
from unpublished work of Mr G H Cole 
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OBITUARIES 
Sir Leonard Gregory Parsons, FRS 


Sim Lronarp Parsons, emeritus professor of child 
health and dean of the Faculty of Medicme ın the 
University of Burmingham, died suddenly on Decem- 
ber 17 at the age of seventy-one years 

Although practismg as a general physician, Sir 
Leonard’s main interest was with sick children It 
was his view that there was greater scope for research 
on children’s diseases than on those of any other 
period of life, for disease ın childhood could be studied 
“an its frankest and least complicated forms” He 
was responsible for the growth and reputation of the 
Birmingham Children’s Hospital—a fact recognized 
m naming the specially designed mfants’ block the’ 
“Leonard Parsons Block”—and for establishing the 
University Department of Pediatrics He was quick 
to appreciate the value of biochemistry, and with 
infinite patience and perseverance built up a research 
department which has attracted pediatricians from 
many schools, and from which young physicians, 
trained and inspired by him, have gone out to different 
parts of the world Appreciation of his academic 
work has been shown in the many honours that fell 
to him and in the many mvitations to lecture which 
came to him from learned societies at home, m the 
United States and ın Canada—from the Arris and 
Gale Lecture ın 1912 to the Harben Lectures which he 
delivered just a few days before his death His early 
effort was concerned with nutritional disorders of 
infants, and the results were embodied ın the Goul- 
stonian Lectures (1923) These showed that many of 
the ‘wasting diseases of mfancy’ are the result of 
‘qualitative starvation’ Later work clarified clinieal 
problems ın vitamin deficiencies, and his studies of 
fat metabolism ın coeliac disease were recorded m 
the Rachford Memorial Lecture given at the Univer- 
sity of Cincinnati in 1932 What may prove to have 
been his most mportant work was a large-scale 
investigation, undertaken between 1930 and 1940, 
into the anemias of mfancy and childhood His 
contributions to the study of hemolytic anzmia were 
especially valuable and lmked up with the discovery 
of the RA factor To the group of diseases related to 
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this, he gave the now generally accepted name of 
“the hemolytic disease of the new-born”, which, 
with other ante-natal factors prejudicial to the mfant, 
were impressively reviewed ın his Blair Bell Lecture , 
(1945) In giving 1t the title of ‘‘Ante-Natal Pædia- 
trics” he left no doubt of his conviction of the need 
for full co-operation between the work of the 
obstetrician and that of the pediatrician 

Sir Leonard Parsons was a graduate of the Univer- 
sity of Birmingham, but, as was customary im the 
days when he was a medical student, took his 
medical degree as an external student of the Univer- 
sity of London He first became a member of the 
Board of the Faculty of Medicine of the University 
of Birmmgham in 1915 and was made professor of 
pediatrics m 1929 Sir Leonard succeeded Dr 
Stanley Barnes as dean of the Faculty of Medicine 
in 1941 and it fell to his lot to steer the Medical 
School of the University through the difficult period 
of expansion which took place after 1945 The 
successful way ın which the Faculty of Medicine has 
progressed over the past five years ıs in very large 
part a measure of his skilful and tactful administra- 
tion Franors BRAID 


Mr. A. H Hamm 


ALBERT Harry Hamm died at Oxford on January 9 
at the age of eighty-nine During 1897-1931 he had 
been assistant to E B Poulton at the Hope De- 
partment of Entomology m the University of Oxford, 
and was well known as an ardent field naturalist 
of the old school 

Trained as a printer, Hamm went to Oxford chiefly 
in that capacity to help Poulton m labelling the vast 
numbers of accessions, but Hamm was already 
recognized as an amateur entomologist of high degree 
He paid great attention to the courtship of pre- 
daceous flies (Empidide), and his observations on 
their habits provided evidence of a complete evolu- 
tionary series He collaborated with the late Geoffrey 
Smith in a study of “Stylops and Stylopisation”’, 
and, with Dr. O W Richards, communicated to the 
Entomological Society of London, of which he was 
a fellow, two papers on the biology of British fossorial 
wasps Hamm added much to the knowledge of 
Sarcophagid fles by breeding many species from 
dead snails in his garden, so that 1t was possible for 
the first time to associate sexes correctly The small 
Agromyzid flies, often horticultural pests, were also 
bred, with their parasites, from ther host plants 

An expert photographer, Hamm was keenly inter- 
ested m the early methods of producing lantern 
shdes by direct colour photography , he also photo- 
graphed moths in their normal resting places, showing 
the adaptive significance of attitude and coloration 

His valuable collections, which he gave to the 
University of Oxford, mcluded the Diptera and 
Hymenoptera mentioned above, to Dr O W 
Richards he had given his aculeate Hymenoptera 
Special collections of miscellaneous msects obtained 
from the nests of moles and birds will be kept intact 
at Oxford, the Diptera will be kept as the Hamm 
Collection 

The University awarded him the honorary degree 
of MA in 1942, he was an associate of the Linnean 
Society of London, fellow of the Society for British 
Entomology, and an honorary member of the 
South London Entomological and Natural History 
Society. G D. Hare CARPENTER 
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Zoological Society of London: 
Dr. Edward Hindle, FRS 


Dr Epwarp HINDE retires in Aprl from the 
post of scientific director of the Zoological Society of 
London, which he has held since 1944 He ıs best 
known scientifically as a parasitologist, and worked 
for many years with G H F Nuttall m Cambridge 
In 1925 he went to China in charge of the Kala Azar 
Commission of the Royal Society, and, partly, in col- 
laboration with Major Patton, established the method 
of transmission of the Chinese strain of Lewshmania 
by Phlebotomus Afterwards he devoted most of his 
time to the study of yellow fever and spirochetes, 
doing pioneer work on yellow fever and preparing 
the first vaccime ın 1928 He was the first to 
show that the virus of this disease, and also spiro- 
chastes, maimtain their virulence in the frozen or the 
dried state He was also largely responsible for the 
-introduction of the Syrian golden hamster from 

Aleppo as a laboratory animal 

Dr Hindle was professor of biology at the Kasr- 
el-Ain: School of Medicine in Camo during 1919-24, 
and regius professor of zoology in the University of 

Glasgow durng 1935-43 At Glasgow he was chair- 

man of the Scottish Marme Biological Association 
and completed the extension of the Millport Labor- 
atory He was the founder and first president of the 

Zoological Society of Glasgow, which resulted in the 

creation of a Zoological Park at Calderpaxk He has 

been a general secretary of the British Association 
for the Advancement of Science since 1946 and was 
president of Section D (Zoology) ın 1947 He ıs 
president of the Zoological Section of the Inter- 
national Union of Biological Sciences, president of 
the Universities Federation for Animal Welfare, 
honorary director of the International Wildfowl 
Research Institute and first president of the Instatute 
of Biology, ın the establishment of which he took an 
active part He has always been to the fore m 
, promoting the development of zoology ın various 
ways and not the least valuable of his activities 
has been the editorship of the Proceedings of the 

Zoologicul Socrety 
Dr L Harrison Matthews 


Dr L Harrison Marraews has accepted an 
invitation from the Council of the Zoological Society 
of London to succeed Dr E Hindle Di Matthews 
was educated at King's College, Cambridge, where he 
was Vintner Exhibitioner and gamed the Frank Smart 
Prize of the University for zoology His interest in the 
living animal and its environment led naturally to 
some years on the scientific staff of the ‘“Discovery” 
Expedition, and to expeditions in South America, 
tropical Afiica, and elsewhere Hig numerous 
scientific contributions cover many aspects of zoology, 
but more particularly the anatomy and physiology 
of the reproductive cycle, and range ın subject from 
baskmg sharks to hysenas and from fiddler crabs to 
the gorilla. He has contributed monographs to the 
Discovery Reports on several species of whales, the 
seals, birds, and some mvertebrates of the southern 
oceans, and on subjects of physical oceanomiaphy 
Durmg the War he served first with Anti-aircraft 
Command and later with the Telecommunications 
Research Establishment, where he was concerned 
with the troduction of new radar devices mto the 
Services Since the War he has continued his zoo- 
logical work at the University of Bristol, where he 18 
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research fellow He has served for some years on the 
Council of the Zoological Society of London, and as 
vice-president He is also a member of counei] of 
the Marme Biological Association, a member of the 
National Committees for Biology, and of the Tsetse 
Fly and Tiypanosomiasis Committee of the Colonial 
Research Council He was one of the British delegates 
to the last International Zoological Congiess in Paris, 
and has served for a time as honorary secretary of 
the Association of British Zoologists Dr Matthews 
will take up his appomtment on May 1 next, and will 
act as deputy secretary as well as scientific director 
to the Society 


Baekeland Award of the American 
Society: Dr. L H Sarett 


Tse American Chemical Society has recently 
announced that the Leo Hendrik Baekeland Award 
for 1951 has been given to Dr Lewis H Sarett, of 
Merck and Co, Inc, for his synthesis of cortisone 
This synthesis, which was made known by Dr Sarett 
in 1946 when he was twenty-eight years old, utilizes 
chole and deoxyebolie acid, derived from cattle bile, 
and entails thirty processes Since the drug ıs bemg 
used for the relief of arthmtis, rheumatic fever, ete , 
1t 18 required ın much larger quantities than are 
available by the present method of prodiction, and 
work 18 being done to simplify the synthesis Dr 
Sarett 1s a graduate of Northwestern University 
and gained his doctorate at Princeton University 
The Baekeland Award, which consists of a gold 
medal and 1,000 dollars, 1s sponsored by the Bakelite 
Division, Union Carbide and Carbon Corporation, and 
1s conferred biennially upon an American chemist 
under forty years of age ın recognition of accomplish- 
ments ın pure or industrial chemistry The Award 
was founded ın 1947 to commemorate the achieve- 
ments of the late Dr Baekeland, the mventor of 
‘Bakelite’ phenolie plastics 


Large Sunspot Group seen through Fog 

Foo prevailing in London and the Home Counties 
on January 29 and 30 produced the mght conditions 
for seeing a big sunspot group with the unaided eye 
This group had come on to the sun’s disk on January 
23, and by virtue of the sun’s rotation, passed across 
the disk to its western edge on February 3 On 
January 29, the spot group was therefore most nearly 
central, and many people became conscious of the 
black spot on the reddened solar disk The spots 
covered an area equivalent to about 1/650 of the 
sun’s hemisphere, but a number of spots as large 
as this—some being double or even treble this area— 
have occurred during the past five years, that 18, 
around the peak of the present, very active, 11-year 
sunspot cycle About seven out of ten sunspots of 
a size not less than that of the recent spot are 
associated with geomagnetic and 1onospherie disturb- 
ance when the spots are within (roughly) the central 
half of the solar disk In the present case, no unusual 
disturbance was recorded 


Venus and the Earth’s Inner Core 


Pror K E Butwen has written a paper entitled 
“Venus and the Earth’s Inner Core” (Mon Not Roy 
siro Soc, 110, 3, 1950) which partly depends on a 
previous paper (Mon Not Roy Astro Soc , Geophys 
Supp , 6,1, 1950) In the latter, Bullen constructed 
an earth model, based on a previous compressibility— 
pressure hypothesis, ın which there 1s a sharp 
density increase from 3 36 to 3 57 gm/em® at a 
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depth of 80 km, and thereafter a fairly steady 
density-gradient down to a depth of 2,700 km The 
gradient mereases sharply ın the next 200 km, the 
density attaiming 5 57 gm jem? at the base of the 
mantle, while side the central core ıb ranges from 
9 74 to 12 gm jem? at a depth of 4,980 km, and 
then rises sharply to a value of 17-18 gm fem ® at 
the centre In Bullen’s more recent paper ıt 1s shown 
that, assuming Venus and the earth are of the same 
primitive composition, 1t 1s probable that Venus also 
contaims an mner core The earth’s mner core, as 
Bullen has previously pomted out, 13 chemically 
distinct from the rest of the earth, and the same 1s 
believed to apply to Venus and Mars also, the 
evidence bemg based on the mass and radius of 
Mars, the figure of Mars, and the mass and radms 
of Venus, assuming that the model mentioned at 
the beginning of the paper fits the earth The 
ellipticity e of Venus can be derived from the formula 
e = (1 68 + 0 07)10~%y~’, if the period of rotation of 
Venus 1s 20y days ‘This formula, howevei, can be 
significant only 1f y 18 much less than unity, and 
present indications of the rotation penod of Venus 
do not suggest this as bemg very probable On the 
other hand, if y ıs of the order of unity, the value of 
e would not be resolvable by direct observation, and 
in any case would be dwarfed by surface equalities 
sustamed by the strength of Venus For these 
reasons, little help can be derived from observations 
of the figure of Venus at present 


Parliamentary and Scientific Committee. Annual 
Report 


THE activities of the Parlamentary and Scientific 
Committee (31 Palace Street, London, S W 1) have 
for the most part been noticed ın Nature as they 
occurred , but the annual report recently issued also 
includes the text of a letter from the Minister of 
Education commenting on the Committee’s report 
on technical education and indicating his readiness 
to recerve a deputation The Mister observes that he 
fully recognizes the importance of craft trainmg and 
the need to combine organized practical traming in 
the works with technical education im the colleges 
While the Mimistry 1s encouragmg voluntary day 
release and the provision of more practical courses 
leading to qualifications of the City and Guilds of 
London Institute and the Muster shares the Com- 
muittee’s view as to the expansion of secondary tech- 
nical schools, he doubts whether such schools are 
appropriate for technical education Detailed surveys 
of industrial needs have already been made by most 
of the local authorities ın preparmg their Schemes 
of Further Education and plans for county colleges 
The Mimstry 1s doing its best to improve accommoda- 
tion and equipment, and some £50 milhons of new 
buildings were begun in the last year, the highest 
priority being now given to workshop and laboratory 
accommodation Afterwards, on November 22, 1950, 
a deputation from the Committee discussed in detail 
with the Mimuister the umplementation of these and 
other recommendations on which the Mimuister had 
commented The report also mcludes the text of a 
letter from the Commuittee’s chairman, Mr Philps 
Price, to Zhe Times (November 24, 1950) urging 
further effort to secure greater efficiency ın the field 
of coal utilization, and an adequate investment for 
the imstallation both ın factories and houses of the 
most efficient coal-burnmg and coal-using equipment 
that science and technology can devise, as well as 
the intensification of research m this field 
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Division of Chemical Physics of the American 
Physical Society 


TuE Council of the American Physical Society, as 
requested m a recent issue of Physics Today, has 
revived the idea of establishing a Division of Chemical 
Physics, and a committee consistang of Dr F G 
Brickwedde, Prof J G Kirkwood, Dr J E Mayer, 
Prof H H Nielsen and Prof O K Rice, with Prof 
R S Mulliken as charman, has drawn up a draft 
set of by-laws The princzpal objective of the new 
Division 1s stated to be “the advancement of under- 
standing in subjects of chemical imterest whose 
development depends strongly on modern physical 
theories or techniques” Membership of the new 
Division 1s open to all members and fellows of the 
American Physi¢al Society on appheation An 
entrance fee 1s payable, but no annual subscription 
It is hoped to maugurate the Division at the meeting 
of the Society m Pittsburgh durmg March 8-10, which 
will comprise a symposium on molecular structure 
and valence theory and on topics mvolving statistical 
mechanics This will be followed m June by a 
symposium on molecular structure and spectroscopy 


Society of Plant Morphologists 


Dvcrine the recent annual session of the Indian 
Science Congress, held at the Indian Institute of 
Science, Bangalore, a large group of Indian botanists 
interested ın plant morphology met on January 4 
and decided to form a Society of Plant Morphologists 
It was resolved that the Society should start a Journal 
devoted to all aspects of plant morphology fiom Algæ 
to Angiosperms and run it on an international basis 
Pending formal election of office bearers some time 
next year, ıt has been arranged that Prof P 
Maheshwari, head of the Department of Botany, 
University of Delhi, Delhi 8, should act as convener 
of the Society and editor of the Journal Inquiries 
relating to the Society and all subscriptions should 
be sent to Prof Maheshwari The annual membership 
fee 1s £2 for botamists residing outside India For 
non-members the subscription to the Journal is 
£2 5s 


National Capital Wealth of Great Britain 


In the annual report for 1949-50 of the National 
Institute of Economé and Social Research (pp 32, 
from 2 Dean Trench Street, London, S W 1), the 
approaching completion of a stage mn the work of the 
Institute 1s announced, and its future plans are 
briefly explaimed Hitherto, a large part of its 
1esources have been devoted to the study of the 
national mcome of the United Kingdom and the 
establishment of the basic statistics m this field The 
Institute now proposes to undertake a number of 
studies ın the field of capital. of which the first will 
be a critical appraisal of historical estimates of the 
national capital, the concepts used, and the statistical 
methods and sources employed Very httle work, 1t 
1s pomted out, has been done during the past fifteen 
years on the national capital, despite the greatly 
iereased interest ın the study of the national income, 
and despite the fact that m the nmeteenth and the 
early years of the twentieth centuries frequent 
attempts were made to estimate the national capital 
If feasible, these earher estumates will be recalculated 
on @ more uniform basis, and an attempt will also be 
made to lnk up estimates of the magnitude and com- 
position of the national wealth with annual estimates 
of capital (or asset) formation It 1s beheved that ıt 
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may be possible, ın certam areas at any rate, to bulá 
up more detailed estimates of capital in different 
branches of industry according to type of real asset 


The Peacock Butterfly in Scotland 


A note by D W Hall m a recent issue of The 
Scottish Naturalist describes the present distribution 
of the peacock butterfly m Scotland Some twenty 
years ago the peacock was unknown im Scotland, 
but, by 1945, ıt was common ın the Border country 
and was working steadily northwards, one isolated 
record from: Caithness having been recorded The 
first recorded observation was made at Crinan, 
Argyllshire, m 1935, where, m 1948, 1t was reported 
4 to be common During the sprmg of 1948 ıt was 
reported as being the commonest species of butterfly 
near Oban, Argyllshire In Inverness-shire 1t became 
common in Canna and Engg and was a well-established 
resident in the Hebrides by 1948 , ıt can now be said 
to be quite common in the Western Highlands and 
Islands Records have also been made im central 
Scotland, while m eastern Scotland the peacock 
butterfly has become very common in Perthshire and 
Angus Migratmg swarms as known m France and 
England have not been observed in Scotland 


“The Rationalist Annual’ 


ORIGINALLY published as the “Agnostic Annual”, 
the “Rationalst Annual” 1s now ın its srxty-eighth 
year of publication The 1951 issue maimtains the 
high standard of its predecessors and meludes articles 
by Prof J B S Haldane on the rate of evolution, 
J C Flugel on the present position of psycho- 
analysis, Robm Skynner on the Communist attitude 
to semantics, Avro Manhattan on arts and men, 
Lord Chorley on the growth of law, Archibald 
Robertson on grounds for disbehef m God, Maurice 
Burton on the ımpact of fear on animal behaviour, 
A Gowans Whyte on the recent memorandum pre- 
pared by the Religious Bodies Consultative Commit- 
tee, F H George on psychology and semantics, 
Royston Pike on Edward Gibbon and, finally, D 
Stark Murray on the need for a rational attitude to 
health The journal ıs edited by Frederick Watts 
and may be obtamed from Watts and Co , price 2s 6d 


List of Periodicals in the Science Museum Library, 
London 


A srxrH edition of the “Hand List of Short Titles 
of Current Periodicals ın the Science Library” (pp 
282, London HM Stationery Office, 1950, 7s 6d 
net), which has recently been pubhshed, will be 
welcomed as giving a picture of the periodicals now 
being received at the Science Museum Library, 
London, but does not completely replace the older 
editions of the List Periodicals are entered only 
under their present titles, and there are no cross- 
references, although the holdings shown are those of 
the periodical under all its trtles The List shows 
only the major gaps, however, and ıt 18 not a catalogue 
of all the periodical holdings of the Library A format 
based on photography from a visible mdex has been 
adopted instead of print, so as to facilitate re-issue 
Shelf marks are grven at the end of the entries, and 
users are asked always to quote them when requisi- 
tioning The order of entries 1s that of the “World 
Last of Scientific Periodicals”, with the exception that 
journals, bulletins, reports, ete , of societies, mstitu- 
tions, ete, precede periodicals havmg distmetive 
titles commencing “Journal”, “Bulletin”, etc , and are 
not im one alphabetical order, as m the “World List” 
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Announcements 


Dr E U Connon, director of the United States 
National Bureau of Standards, has been elected 
president of the Philosophical Society of Washington 
Founded ın 1871, the Philosophical Society 1s the 
oldest Washington society devoted to the promotion 
of science, and its first president was Joseph Henry. 


CoronEL E H THompson has been appointed to 
the University chair of surveymg and photogram- 
metry tenable at University College, London The 
title of reader ın geography in the University of 
London has been conferred on Mr A E Smailes 
im respect of the post held by him at University 
College 


THE Council of the City and Guilds of London 
Institute has conferred the fellowship of the Institute 
on the following past students of the City and Guilds 
College Dr G Roche Lynch, semor official analyst 
to the Home Office and director of the Depart- 
ment of Chemical Pathology, St Mary’s Hospital, 
London, Sir Harold Saunders, recently Comptroller- 
General of Patents, Designs and Trade Marks and 
Comptroller of the Industrial Property Department, 
Board of Trade, Mr S Scott-Hall, prmeipal director 
of technical development (air), Ministry of Supply , 
Dr R L Smuith-Rose, director of radio research, 
Department of Scientific and Industrial Research , 
and Mr M T Tudsbery, cıvıl engineer to the British 
Broadcasting Corporation 


Mr Donatp B Moors, district manager of 
North Eastern Trading Estates, Ltd, has been 
appomted general secretary of the Textile Institute, 
ın succession to Mr Harry Ibbetson 


THE Medical Research Council, by arrangement 
with the Centre National de la Recherche Scientifique, 
1s offermg two scholarships, worth 40,000-60,000 
francs a month plus marriage allowance, which are 
open to British graduates for research m medical 
science, excluding clinical medicine, to be conducted 
at research institutions in France durmg the academic 
year 1951-52 Candidates should have had some 
previous research experience and must possess a 
working knowledge of French Application forms, 
obtamable from the secretary, Medical Research 
Council, 38 Old Queen Street, London, S W 1, must 
be completed by March 31 


A CONFERENCE on ‘“The Use of the Film in Traming 
for Industry” has been arranged by the Scientific 
Film Assocation and will be held m the Hotel 
Majestic, St Annes-on-Sea, Lancs, durmg March 30- 
April 1 The mam part of the programme, on March 
31, will be divided into three broad sessions dealing 
respectively with films for trammg in the textile, 
engineermg and building industries Both pro- 
fessionally-made and amateur-made films will be 
shown The fee for the conference ıs one gumea 
Further details can be obtamed from the secretary 
of the Association at 4 Great Russell Street, London, 
wel 


WE are asked to pomt out that the Commussion for 
Very Low Temperatures (Nature, January 27, p 138) 
18 a commussion of the International Union of Pure 
and Applied Physics, and not of Unesco, as stated 
Correspondence referring to the Commussion’s con- 
ference on low-temperature physics durmg August 
22-31 should be sent to the Orgamzmg Committee, 
Low Temperature Conference, Clarendon Laboratory, 
Parks Road, Oxford 
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SPONTANEOUS GELATION OF ALKALINE CASEIN DISPERSIONS 


By K. F PLOMLEY, H. G HIGGINS and J F. HAYES 


Division of Forest Products, Commonwealth Scientific and Industrial Research Organization, Melbourne 


OME protein systems contaming only monovalent 
alkalis, for example, casem — sodium hydroxide — 

water, are capable of spontaneous isothermal gelation 
without removal of solvent Such a phenomenon 
clearly requires either direct mteraction between the 
protem molecules or the intervention of alkaline 
degradation products, and ıs thus qurte distinct from 
the gel formation observed, for example, m the 
presence of divalent cations! and aldehydes, which 
can provide bridges between free carboxyl and 
between ammo? (or between amino and amide’) 
groups respectively 

In the system casem — sodium hydroxide — water, 
the gelation process has been found to be specific to 
a limited pH range Experiments were carried out 
at 25° C on two series, each of constant protem 
concentration, the final ratios of casem to water 
bemg 2 5 (series 1) and 2 7 (series 2) based on the 
air-dry weight of the protem Solutions of different 
pH were exammed m a Stormer viscometer m the 
manner described previously’, and the dependence 
of the viscosity, 7, on T, the time ın mmutes from 
the addition of the alkal to the protem, was determ- 
ined, neglecting, for purposes of comparison, deviation 
from Newtonian flow and usmg the data for an 
actuating weight of 200 gm Typical ņn—T curves 
are shown in Fig 1 The ‘rate of gelation’, dy/dT, 
was obtamed for an arbitrary value of T from the 
slope of the tangent to the y—T curve 

The dependence of 7 on pH ıs shown m Fig 2 
for T = 60 (series 1) and T = 150 (series 2), these 
periods were necessary to effect colloidal dispersion, 
As the y—Z' curves are essentially lear only below 
pH 12 5, their extrapolation to zero time has not 
been attempted , and small tıme effects are therefore 
included ın the values of y plotted m the y—pH 
curve, which may account for the mse in the viscosity 
towards very high pH However, the shape of the 
remainder of the curves 1s essentially valid, and 
resembles the behaviour of the sodium casemate 
solutions of Nitschmann and Guggisberg’ The 
development of the net charge on the micelles as 
the pH of the protein solution 1s raised leads at first 
to a viscosity increase in accordance with Smolu- 
chowslz’s effect® At still higher pH the decline in 
viscosity may possibly result from reduction m the 
zeta-potential under the mfluence of cations adsorbed 
at the mner side of the diffuse double layer 

The variation of dnjdT with pH, as shown m 
Fig 2 for 7 = 180, ıs an indication of the extent 
of molecular mteraction, although mtramolecular 
effects are not necessarily excluded In the region 
above pH 13 5 the viscosity at first mereases rapidly 
with time, but later passes through a maximum 
(Fig 1), and the subsequent declme 1s accompanied 
by a decrease m opacity, and the production of 
proteoses The net decline m dy/dT above pH 13 5 
could be due in part to alkah mhibition of reactive 
groups, but the effect is so large that ıt must almost 
certainly be aseribed mamly to molecular breakdown, 
mvolving hydrolysis of peptide bonds The maximum 
in the curve, reflecting the opposing effects of gelation 


and hydrolysis, further suggests that the new inter- 
molecular bonds are less alkali-labile than some, at 
least, of the peptide linkages, smce they are capable 
of forming under the conditions of peptide hydrolysis 
The numerical superiority of the relatively labile 
peptide bonds eventually overwhelms the tendency 
towards gelation, which must operate mitially at the 
surface of the protem molecule or micelle 

Evidence favourmg the formation of stable covalent 
bonds ıs also to be found ın the irreversibility of the 
gelation process Gel material prepared at pH 13 2 
was broken up ın a Waring blendor, brought back to 
the isoelectric point of the orignal protem, dialysed to = 
remove salt, and dred Gelation with sodium hydrox- 
ide solution could not now be achieved Further, the 
gel material was soluble ın M/15 phosphate buffer to 
the extent of only 0 030 gm /100 ml when 0 1 gm was 
added to 100 ml buffer, as against 0 87 gm /100 ml for 
the untreated casein , even this low degree of solubility 
is probably attmbutable mainly to an interstitial sol 
fraction Again, over a wide pH range, gels formmg 
at pH 13 2 do not break down easily m excess water, 
although swelling of the order of 10-10? times the 
origmal volume imdicates that the mtermolecular 
network must be rather loose For this reason also 
the gels are relatively weak and are easily deformed 
elastically under shear stress 

The possibility of the gelation mechanism involving 
a simple salt linkage seems to be inconsistent with 


t 


. the specific conditions of pH required An examun- 


ation of the characteristic acidity constants of the 
ionic groups of protems’ shows, for example, that in 


d 
the trough m the Ip rE curve of Fig 2 (from , 
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Fig 1 Typical viscosity-time curves for different Tegions of the 
high pH range (series 1) 
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c pH 11 5 to 12 5) oppositely charged side-chams 
would be more abundant than at higher pH, where 
dn/dT 1s nevertheless much larger Further, at high 
pH the repulsive effect of strong net negative charges 
on* adjacent micelles might be expected to hinder 
electrostatic attraction between oppositely charged 
specific groups Ion — dipolar ion mteraction m the 
pH range 11 5-12 5 ıs not precluded, however, as 
shown by’ the fact that gels can form here in the 
presence of divalent cations (calcium) 

In the region below pH 11 5, the merease m 
viscosity with time follows an approximately lmear 
course (Fig 1) rather than dy/dT increasing with tıme 
‘as it does above pH 125 The system finally has 
high viscosity but does not possess the ngidity of 
the high pH gels and ıs dispersible ın water These 
results mdicate different mechanisms for the two 
regions 

In order to determine the possible effect of ntra- 
molecular changes on the gelation process, a series 
of mvestigations has been made into the properties 
of casem treated with sodium hydroxide solution at 
different pH values and protem concentrations 
After treatment for 60 mm at 25° C, the systems 
were rendered isoelectric with hydrochloric acid and 
salt was removed by dialysis Viscosity studies were 
made at 21 8° © on dilute solutions of the various 
preparations ın M/15 phosphate buffer using Ostwald 
tubes Axial ratios were calculated from the-tables of 
Mehl, Oncley and Sunha§’, using values of the mere- 


AXIAL RATIOS OF ALKALI-TREATED CASEIN 














Treatment á Mean viscosity 
| increment (un- | Mean avial ratio, 
Casein water corrected for for hydration = 

ratio pH range hydration) 04 
2 5 9 7-13 4 17 85 

13 4-13 9 83 46 

1 225 10 4-13 2 19 91 
13 2-13 5 11 58 

Untreated 20 96 
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ment of viscosity derived from the observed mean 
ratio, for three concentrations, of the specific viscosity 
to the concentration, and from the value of the partial 
specific volume for whole casen (0 73) given by 
McMeekin, Groves and Hipp® The viscosity incre- 
ments are adjusted for an assumed degree of hydration 
of 0 4gm solvent/1 gm protem’, and if it is assumed 
that the molecules have the general shape of prolate 
ellipsoids, the mean axial ratios are as shown ın the 
accompanying table for treatment groups relatively 
homogeneous in respect to viscosity increment 
There ıs no evidence of an unravellmg of the poly- 
peptide chains on the contrary, the molecular 
symmetry mereases on treatment at hgh pH 

Evidence of denaturation has been observed among 
the other conventional eriteria, but none suggesting 
unfolding of the chains After treatment with alkah, 
hydrogen sulphide is evolved upon return to the 
isoelectric pomt, this may be connected with a 
splitting of the molecule X-ray powder photographs 
of untreated casem and of casein at various stages of 
alkal treatment showed only the backbone and 
side-chain spacings of Astbury and Lomax”, and no 
development of the outer rmg correspondmg to a 
Bragg spacmg of 36A which 1s characteristic of 
some denatured proteins, such as egg albumen 

The search for the specific groups concerned in the 
gelation process, and their mode of lnkage, 1s pro- 
ceeding The work described here was carried out as 
part of the programme of the Division of Forest 
Products, Commonwealth Scientific and Industnal 
Research Organization, Australia We are indebted 
to Dr A B Wardrop of this laboratory for the 
X-ray photographs [Aug 1 
1 Sutermeister, E, and Browne, F L, ‘‘Casein and Its Industrial 

Applications” (2nd edit , Renhold, New York, 1939) 

3? Blum, F, Z physiol Chem, 22, 127 (1896) 
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MYXOBACTERIA IN SOILS 


Use of Rabbit Dung Pellets to Detect 
Myxobacteria in Soils 


HE distribution of Myxobacteria m different 

types of soils has hitherto attracted very little 
interest The first mvestigation systematically 
carried out was made by the Krzemiemewskis!, who 
ım 1926 searched for them ın Polish soils The method 
of isolation of Myxobacteria used by them was very 
simple , about 150 gm of the soil to be examined was 
distributed in large Petri dishes and a large number 
of autoclaved rabbit dung pellets were placed on the 
surface of the soil Species of Myxobactena began to 
form fruiting-bodies withm a few days In this way 
it was possible for the Krzemieniewskis to state that 
“Die Myxobaktenen smd standige Bewohner des 
Bodens” (lc, p 139) From the frequency with 
which species of Myxobacteria occurred on the rabbit: 
dung, they drew further conclusions on the mfluence 
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of meubation temperature and of soil pH It 18, 
however, \ery dangerous to draw defimite conclusions 
from results obtained m this way, since it 1s not 
possible to standardize the quality of the rabbit dung, 
nor are the pellets ın every case a suitable substratum 
for the development of the majority of Myxobacteria 

Attempts to solate Myxobacteria were made mn 
1949 ın Uppsala, and durmg the summer of 1950 at 
Rothamsted Expermental Station In these experi- 
ments use was made of dung pellets—fresh and stale 
—from tame rabbits Before use, the pellets were 
washed in water and autoclaved at about 15 Ib /sq m 
for 10 mn About twenty of these were placed on 
the surface of the soil sample ın a Petr dish which 
was mcubated at 25° C In the imvestigations at 
Rothamsted, the presence of Myxobacteria in soul 
was also tested by Singh’s method? Aerobacter (strain 
1912 3), grown on nutrient agar slopes for six days, 
was spread on the surface of non-nutrient agar (1 5 
per cent agar, 0 5 per cent sodium chloride) of pH 
6 6-7 2 to form a ‘bactenal circle’, about 2 5 em m 
diameter Three such circles—here called ‘Ae? obacter 
circles’—we1re made in each Petr: dish and about 0 5 
gm soil was placed m the centre of each circle Hach 
soil was tested on six circles The plates were meu- 
bated at 25° O for three weeks 

Seventeen soils were examined and m all of them 
Myxobacteria were found The number of Myxo- 
bacteria found on rabbit dung was quite different 
from that found on the ‘Aerobacte: circle’ A com- 
parison of the results ıs summarized ın the accompany- 
ing table 


GROWTH OF MYXOBAOTERIA FROM SEVENTEEN FRESH SOIL SAMPLES 
ON RABBIT DUNG AND ON ‘dAerobacter CIRCLES’ 


























| Substratu Number of soils with 
‘or E ae ee a S A 
isolation Myreococeua | Myzococcus| Chondro- | Archanpum 
virescens fulvus coccus sp 
corallordes 
Rabbıt dung | 2 | 1 | 10 i 6 | 
“Aerobacter | 
circle’ 14 | 3 |n 0 





Myxococcus virescens was obtamed fiom fourteen 
souls on ‘Aerobacter cucles’ but only from two souls 
on rabbit dung Thus in twelve cases this species, 
although present ın the soul, did not develop on rabbit 
dung The same tendency is shown by the rarer 
species Myxococcus fulvus This shows that failure 
to find Myxobactena on rabbit dung pellets does not 
necessarily indicate that they were absent from the 
soil exammed It mdicates rather that the rabbit 
dung was an unfavourable medium for this species 

On the other hand, Chondiococcus corallordes 
developed on the pellets almost as well as on the 
‘Aerobacter circles’ 

In the earlier investigations ın Uppsala, ıt was very 
easy to obtam Myaococcus virescens and Myxococcus 
fulvus on rabbit dung In these experiments fruiting 
bodies of the genus Archangywm were also found 
frequently These were always very large, visible to 
the naked eye and of a reddish-blue colour In the 
experments at Rothamsted the fruiting bodies of 
Archangium were small and mostly with few con- 
volutions Their colour was generally white or some- 
times pale xed Thus ıt seems that the rabbit dung 
pellets used at Rothamsted provided a substratum 
quite different from those used at Uppsala 

These observations show that rabbit dung pellets 
do not constitute a constant substratum, and hence 
that comparable results concerning the distribution 


NATURE 


February 10, 1951 vo. 167 


of Myxobacteria ın different types of soil cannot be 
obtamed by their use 

Sıngh’s method of isolation from sol has the 
advantage that the Myxobactena can develop on 
a standardized medium It is not clear in these 
experiments why Archangvum did not develop on 
‘Aerobacter circles’, as Smgh? reports having found it 
by ths method It may not have been abundant 
enough to occur m 0 5 gm. of soil It 1s possible that 
Smgh’s method would yield more Myxobacteria if the 
‘bacterial circle’ were composed of a different food 
bacter1um or a mixture of two or more bactenal 
strains It ıs also possible that the content of 0 5 
per cent sodium chloride ın the agar prevents some 
species from developing 


t Xrzemieniewski, H and S , Acta Soc Bot Pol , 5, 102 (1927) 
2Singh, B N, J Gen Mrcrobol , 1, 1 (1947) ` 

3 Sıngh, B N, Ann App Biol, 28, 52 (1941) 

1 Norén, Borje, Sv Bot Tidshr , 44, 108 (1950) 


Effect of Soil Treatment on the Occurrence of 
Myxobacteria , 


In view of the antibiotic action of some species of 
soul Myxobacteria, their relative abundance in different 
soils becomes of interest A search for these’ organ- 
ismS ın various soils was made, using the method of 
‘Aerobacter circles’ described by Singh! 

In all, seventeen different soils were examimed at 
Rothamsted durmg August 1950 These included 
samples from plots receiving, respectively, no manure, 
farmyard manure and complete mmerals plus 
ammonium sulphate on Broadbalk and Barnfield at 
Rothamsted and on Stackyard Field, Woburn, Beds 
The Broadbalk plots have received the same manures 
since 1843, the Barnfield and Woburn plots since 
1876 The remaiuing eight soils were collected from 
other fields in Rothamsted and Woburn 

Myxobacteria were obtained from every soil The 
species were ifytococcus virescens, Myvococcus 
fulvus and Chondrococcus coralloides Frusting-bodies 
which appeared to be of Polyangrum fuscum weie 
also found, but as they have not yet been obtaimed« 
m pure culture definite classification 1s not possible 

A satisfactory method of counting Myxobacteria 
in soil is still lacking In this investigation an attempt 
was made to assess the frequency of one species in a 
soul by counting the number of ‘Aerobacter circles’ in 
which ıt developed Each soil was tested in sıx 
circles With this method of assessment, the untreated 
soils from Broadbalk, Barnfield and Stackyard Field 
formed one group, those from the complete mineral- 
treated plots a second group and those from the 
farmyard-manured plots a third group Each group 
contamed three soils and was thus tested ın eighteen 
‘Aerobacte: circles’ Although this number is not 
sufficient to permit definite conclusions, some 
observations can be made 

(1) Myxococcus virescens was found most often and 
Myxococcus fulvus least frequently 

(2) No differences were observed in the abundance 
of Myxobacteria as between untreated and complete 
muineral-treated sols 

(3) All three species were found most frequently’ 
in the farmyard-manure treated plots This may be 
due to the greater number of suitable Eubacteria or 
to the farmyard manure itself favourmg the growth 
of these Myxobacteria 

The relation of occurrence to sou reaction was 
examined in twelve of the seventeen soils These fell 
into three groups acid soils (pH 4 1-5 5)., neutral 
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sous (pH 6 8-7-1), alkaline soils (pH 7 2-7 9) Each 
group meluded four sois and was thus tested on 
twenty-four ‘Aerobacter circles’ The mfluence of the 
soll reaction on the number of Myxobacteria that 
developed is shown by the accompanying table 
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DISTRIBUTION OF MYXOBAOTERIA IN SOILS OF VARYING pH (24 
REPLICATE ‘Aerobacter CIRCLES’ TESTED) 





Number of ‘Aerobacter circles’ ın which have 














grown. 
pH of the soil 
group Myxococcus Myrtococcus Chondrococcus 
vurescens fulvus coralloides 
41-55 3 0 “7 
6 8-71 13 1 10 
72-79 17 4 3 


` 





In a laboratory experiment, Myxococcus virescens 
was found to have its optimum pH about 7, its 
activity decreasing very rapidly on the acid side and 
more slowly on the alkalme side* The distribution 

- in field soils thus agrees with the results of this 
experiment Concerning the other two species no 
clear differences were shown The decrease im number 
of Chondrococcus coralloides and the merease of 
Myxococcus fulvus 1s suggestive , but pure cultures of 
these species must be tested before any definite 
conclusion can be drawn 

My stay at Rothamsted Experimental Station was 
made possible by a grant from © F Luiljewalch’s 
Stipendiefond, University of Uppsala I wish to 
express my thanks to Dr. H G Thornton for giving 
me facihties to work m his department and to Dr 
B N Smgh for guidance and advice m this work 

BORJE NOREN 
Department of Soil Microbiology, 
Rothamsted Experimental Station, 
Harpenden, Herts 
Sept 5 
1 Sıngh, B N,J Gen Mrcrobrol , 1, 1 (1947) 


3 Norén, Borje, Proc VII Int Bot Congr Stockholm, 1950 (in the 
press 


ROCKEFELLER FOUNDATION 


REVIEW FOR 1949 


N a review for 1949 of the work of the Rockefeller 
Foundation*, the president, Mr Chester I 
Barnard, pomts out that political changes have 
prevented the Foundation from operatimg m Poland, 
Czechoslovakia, Hungary and China, in which ıt was 
formerly actrve Moreover, although until recently 
the Foundation was a prmerpal source of funds for 
foreign student fellowships at the advanced level, 
appointments now made annually by the Foundation 
constitute scarcely two per cent of the 15,070 com- 
parable awards now offered, of which 62 5 per cent 
are by government agencies Together with that of 
the General Education Board and of the Carnegie 
Corporation, the mcome of the Foundation is now 
less than one per cent of the budgetary needs of the 
1,800 instrtutions now mmuistermg to higher education, 
as against more than 15 per cent when the Foundation 
was launched ın 1913 In the first part of the report 
the president discusses the comparatively modest yet 
significant part which a privately endowed philan- 
thropic organization can play under present world 


*The Rockefeller Foundation a Review for 1949 By Chester I 
Barnard, Pp 85 (New York Rockefeller Foundation, 1950 ) 
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conditions Income m 1949 was 10,984,000 dollars, 
and net appropriations amounted to 10,276,525 
dollars Annual mcome from present assets 18 
expected to average 8 million dollars, but the Trustees 
have reaffirmed the policy of usmg prmerpal up to a 
level of two mullions annually for projects of excep- 
tional significance the needs of which can be met 
only through the Foundation 
In education, the Board of Trustees has decided to 
lumit 1ts programme to the advancement of education 
in the southern States, apart from assistmg certam 
projects rendering broad, general services to educa- 
tion, such as the Commission on Fmancmg Higher 
Education of the Association of American Univer- 
sities, the Conference Board of the Associated 
Research Councils and the American Council on 
Education The Commission was granted 4,000,000 
dollars in 1949 towards a three-year study, while the 
Conference Board received a further grant of 120,000 
dollars for a two-year study of the nation’s human 
resources ın relation to the needs m the fields of 
higher learnmg 
This new policy was adopted to avoid the excessive 
discrimination which a highly selective distribution m 
this field would mvolve, but the Board 1s well aware 
of the value of small grants and in general looks for 
opportunities which will be strategic in terms of 
human welfare rather than necessarily involvmg large 
sums of money Moreover, as Mr Barnard emphasizes, 
although there are some scientrfic activities which 
require great capital outlays or large groups of workers, 
im the research field ıt ıs the small and successful 
/plantings which most frequently lead to new forests 
The chance of eventual success 18 mcreased if a 
lumited mitial mput is followed by increasing support 
based on a record of achievement, and Mr Barnard 
indicates how the Foundation throughout its history 
has developed scientific leadership in this way The’ ten 
thousand fellowships, aggregating twenty-five million 
dollars, which the Foundation has awarded durmg 
the past thirty-five years represent investments in 
intellectual capacity, magination and character and, 
ın particular, have contributed to the remarkable 
progress in public health during the past twenty-five 
years 
Referrmg to the scheme set forth in the 1948 report 
for the comprehensive study of problems of popula- 
tion, communication and co-operation, Mr Barnard 
states that the phrase ‘human ecology’ has now been 
adopted ın place of the narrower term ‘population’, as 
more descriptive of the range of problems m which the 
officers of the Foundation are seeking to discover gaps 
in interest and research ın the academic world The 
meaning of the word ‘communication’ has also been 
misunderstood, and Mr Barnard pomts out that xt 
embraces all those aspects of the broad problem of 
human communication which break down the dividing 
lmes between the conventional discrplmes and brmg 
to light new fields for exploration Natural science, 
medical science, social science and humanism can no 
longer exist ın separate and self-contamed spheres, 
and the new ties between them make for a more viial 
understandmg and perhaps even mastery of the world 
of knowledge as a whole Furthermore, while the 
Foundation was established origmally on the premise 
that the welfare of mankimd could be advanced 
through an increase in knowledge, ıt has become more 
and more clear that the most important knowledge 
is that which concerns human bemgs, and that the 
key to the attamment of dignified and rational 
existence for all men depends essentially upon a 
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vastly umproved understanding of human behaviour, 
to be achieved by a synthesis of effort to which all 
disciplines contribute 

It ıs the pohcy of the Foundation to stress activi- 
ties that promise to increase man’s understanding of 
himself, and examples are cited of growmg co- 
operation of the sciences and the humanities m 
common problems One such venture, the Mexican 
agricultural programme, which in sıx or seven years 
has led Mexico well on the way to self-sufficiency in 
the production of corn and other staple foods, has 
led to an mvitation to lend technical leadership to 
a Columbian programme m agriculture The Sardiman 
malaria control campaign promises to wipe out the 
malaria problem of that island, and, after three years 
of intensive work towards which the Foundation will 
have contributed 375,000 dollars by the end of 1950, 
malaria ıs no longer a threat ın Sardmia An invita- 
tion from the Greek government to survey socio- 
economic conditions m Crete was accepted, and 1b 1s 
hoped that the survey will indicate the most strategic 
and helpful pomts of attack m any programme of 
economic development 

Two major grants of the Foundation m 1949 were 
for additional studies of the Near Hast One, of 83,000 
dollars to the American University of Beirut, was for 
mterpretative studies of the life, thought and tradi- 
tion of the modern Arab Middle East The other 
provided 25,000 dollars to the American Board of 
Commissioners for Foreign Missions for studies of 
mtellectual and cultural movements ın modern 
Turkey A number of grants were made for studies 
of munterpersonal and intergroup relations Of these, 
one to the Laboratory of Social Relations at Harvard 
University provides for a comparative study of the 
value systems of the Navaho and four other culture 
groups At Yale University, members of the Institute 
of International Studies are studying the conditions 
essential to a more extensive mternational consensus, 
or voluntary accord, and the means of achieving it, 
while assistance has also been given to the University 
of Notre Dame for its research programme in mter- 
national relations and to th> Institute of Industral 
Relations of the University of California for a study 
of the social, political and economie impact of an 
agemg population on American society The Institute 
for Personality Assessment and Research at Harvard 
University was also established m 1949 with the aid 
of a three-year grant of 100,000 dollars from the 
Foundation, while a three-year grant of 121,200 
dollars was also made in 1949 to the Tavistock 
Institute of Human Relations 

The Foundation has provided 50,000 dollars, avail- 
able until the end of 1951, for the Institute of Andean 
Biology for equipment, and the new knowledge of 
high-altitude physiology that ıs expected to emerge 
from the research at the new Institute should con- 
tribute not only to progress in aviation but also m 
the treatment of disease An outstanding feature of 
the year was the discovery in work on yellow fever 
by the Foundation’s research staff ın East and West 
Africa, Brazil and Columbia of a group of eighteen 
tropical viruses, of most of which very little 1s known 
An mternational survey to determine the geographi- 
eal c istribution of these viruses 1s planned, and their 
physical properties and chemical components, the 
responses to them in animals, the immune responses 
and cultivation of the viruses m chick embryos are 
all being vestigated, with the view of relating the 
viruses 10 each other or to known agents, establishmg 
criteria for laboratory diagnosis of each mfection, and 
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determing how the viruses enter the body and what 
kind of damage they do Already, however, 1t can 
be said that the Foundation’s thirty-five years of 
work m this field have yielded a good understanding 
of the epidemiology, diagnosis and prophylaxis of the 
disease Effective control measures are now available 
wherever and whenever yellow fever agam imvades 
urban populations 

The number of applications to the Foundation for 
aid agam imereased, and in 1949 3,017 were declmed 
as compared with 2,702 m 1948, 2,510 m 1947, 1,839 
ın 1946 and 1,028 ın 1945 Of these, 1,133 were for 
fellowships and travel and trammg grants While 
many of the apphcations represented projects of m- 
terest to the Foundation which were dechned because 
other opportunities seemed more promising, most of 
the apphcations that were declmed fell outside the 
areas of work in which the Foundation 1s now attempt- 
ing to be of service. 


COLONIAL RESEARCH AND 
DEVELOPMENT* 


HE Return of Schemes made under the Colomal 
Development and Welfare Acts records in detail 
how the sum of £13,361,281, twice the amount of the 
previous year, ıs to be expended m grants of 
£11,010,168, loans of £555,114 and research grants of 
£1,795,999 on the more than five hundred new 
schemes approved durmg 1949-50, of which 142 
were for research Schemes previously approved 
under the Act amounted to £56,821,426, with 
£6,219,908 for research schemes , thus, by March 31, 
1950, more than half of the £120,000,000 authorized 
under the 1945 Act had already been earmarked for 
approved schemes Agricultural development took 
up more than £2,000,000 of the expenditure last year 
—£1,949,991 for development and £113,608 for 
research Water supplies and sanitation accounted 
for £1,046,720, primary and secondary education for 
£874,393, technical and vocational education for 
£657,634 and higher education for £934,637, tramng 
schemes for the Colonial Service for £501,527, forestry 
for £232,821, fisheries for £138,513, medical and 
health services for £632,258, physical planning and 
surveys for £673,752, roads for £1,177,956, medical 
research for £514,855, social research for £326,148, 
fisheries research for £290,918, and mesecticides 
research for £241,465 
Of the research schemes, the largest two are 
£200,000 for the West African Virus Research In- 
stitute at Lagos, and £150,000 for the expansion 
and mamtenance of the corresponding East African 
Institute at Entebbe, 1950-55 £137,000 goes for the 
mamtenance for five years of an institute for research 
and training m fish farmimg at Penang, and £100,000 
for the contmuance for five years of the work of the 
Rhodes-Lrvingstone Institute m Northern Rhodesia, 
while £74,800 1s provided for the estabhshment of 
the West Indies Institute for Social and Economic 
Research £74,000 ıs provided for contmumg the 
work of the East African Insecticides Research Unit 
for three years, £80,000 for contmumg for five years 
the work of the Anti-Locust Research Centre, £76,000 
* Colonial Development and Welfare Acts Returns of Schemes 
made under the Colomal Development and Welfare Acts by the 
Secretary of State for the Colomes, with the concurrence of the 
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for the establishment of an East African Marine 
Fisheries Research Survey m Zanzibar and £53,000 
for the establishment of a West African Institute of 
Social and Economic Research The establishment 
of a Fisheries Research Organization to serve Northern 
Rhodesia and Nyasaland recerves £62,000, and 
£55,000 1s provided for the establishment of head- 
quarters m Tanganyika of the East African Insect- 
1cides Research Unit, £65,000 for experiments with 
the dissemmation of imsecticides from fixed-wing 
aircraft, £31,912 for research on bananas, souls, cocoa, 
and sugar technology at the Imperial College of 
Tropical Agriculture, a further £30,300 for the estab- 
lishment of the Colonial Microbiological Research 
Institute, £47,000 for the formation of a filariasis 
research unit in East Africa, £19,500 for establishing 
an East African Malarial Unit, £10,500 for the con- 
struction and equipment of an East African Herb- 
arum at Nairobi, and £16,616 for the establishment 
of a Tsetse Fly Research Unit in Northern Rhodesia 
Supplementary capital provision for the East African 
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Organizations amounts to £21,000, besides £14,955 
for the imvestigation of the meidence of loiasis m 
the British Cameroons, £9,300 1s provided for capital 
expenditure on research on the incidence of loiasis 
m Nigeria Hot-climate physiology research mm 
Nigeria recerves £11,839, fundamental insecticides 
research at University College, Ibadan, £7,000, and 
the establishment and mamtenance for five years of 
an Institute of Educational Research to serve Fi, 
the British Solomon Islands Protectorate and the 
Gilbert and Ellice Islands, £21,017 <A grant of 
£18,813 ıs for assistance towards the expansion and 
operation of the Elm: Livestock Exper:mental 
Station, British Guiana, and one of £17,600 for 
research to ascertam causes of the swarmmg of the 
Moroccan locust and the best means of prevention , 
£20,000 ıs provided for the formation of a small poo] 
of entomologists to undertake short-term investi- 
gations m the Colonies, especially m smaller terri- 
tories which have no government entomologists on 
‘their establishments Other muscellaneous grants 
provide for six postgraduate studentships for two 
years traming m imseecticides research, for funda- 
mental research on Colonial insecticide problems at 
Rothamsted Experimental Station and at the Field 
Station of the Imperial College of Science and 
Technology, for Colonial medical research student- . 
ships, for the appomtment of Colonial liaison officers 
at the Pest Infestation Laboratory and the Road 
Research Laboratory of the Department of Scientific 
and Industrial Research, and for research at the 
Liste: Institute of Preventive Medicme into the 
preparation of precipitin sera for entomological 
investigations of malaria, trypanosomiasis, etc 
Nor does this indicate the full extent of the demands 
now being made by the Colonial Development and 
Welfare Schemes on the resources of Great Britam 
both in finance and m man-power Besides the schemes 
listed specifically as research schemes, such general 
schemes as the desert locust survey and emergency 
control measures and the establishment of a malarial 
unit must also make appreciable demands on scientific 
man-power and on finance Only a few of such schemes 
can be mentioned here, but the development plan for 
Uganda for which £697,000 ıs allotted, the control 
of ‘sudden death’ disease of cloves ın Zanzibar 
(£193,000), the livestock diseases survey ın Nyasa- 
land (£39,970), geological surveys m Northern 
Rhodesia (£67,600), Bechuanaland (£23,840), Cyprus 
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(£46,000), North Borneo and Sarawak (£107,650), 
Gold Coast (£21,200), the control of yaws in Jamaica 
(£45,512), tsetse controlin Northern Nigeria (£355,960), 
the development of water supphes in Malta (£536,800), 
are schemes which sufficiently ulustrate the variety 
and magmitude of the demand they make on the 
resources of Great Britam This 1s quite apart 
from what 1s mvolved in such grants for higher 
educational development as that of £332,821 for the 
first stage of development of the permanent Unrver- 
sity College at Ibadan, Nigeria, the miscellaneous 
grants for the University College of the West Indies, 
including £207,000 for the construction of permanent 
buildings, £565,834 for the construction and equip- 
ment of a new technical college for the Federation 
of Malaya, £82,917 for an agricultural experimental 
station at Trinidad, and the £58,638 for completing 
the buildmg programme of the Imperial College of 
Tropical Agriculture The numerous grants for the 
Colonial Service trammg schemes, for agricultural 
development, fisheries development, forestry, road 
development and the Caribbean Medical Centre and 
the Suva Medical Centre, Fij, all bkewise represent 
a considerable contribution both of scientific man- 
power and of financial resources the magnitude of 
which 1s probably not generally appreciated, but may 
well bring a rich return to Great Britam as well as 
to the Colonial peoples 


GOLD MEDAL OF THE ROYAL“ 
ASTRONOMICAL SOCIETY 


AWARD TO Pror J STEBBINS 


AST year the Gold Medal of the Royal Astron- 
omical Society, which had been awarded to 
Prof Joel Stebbins, was presented to Dr C $ 
Piggott, scientific attaché to the American Embassy 
in London, acting as proxy for Prof Stebbms, who 
was unable to be present Prof W M Smart, 
president of the Society, delivered a presentation 
address which described the work of Prof Stebbins 
and his specialization m photometric observations of 
practically every class of celestial bodies except 
meteors and planetary nebule This address by the 
president has been published ın full (Mon Not 
Rey Astro Soc, 110, 2, 179, 1950) 

Soon after gomg to Urbana Observatory im the 
University of Ilmo m 1903, Prof Stebbins com- 
menced experiments with selenium cells, some of 
which he made himself, but the Dutch firm of Giltay, 
at Delft, produced the most satisfactory one The first 
successful observations were made on the moon, and 
Prof Stebbins found that the light of full moon 1s 0 22 
candle-metres At half-moon durmg the first quarter, 
the brightness 1s only 12 per cent of that of the full 
moon, and at last quarter it ıs reduced to 10 per cent. 
This ıs due to the irregularities of the lunar surface, 
the dark seas covermg a large portion of the sunht 
area during the last quarter Durmg a partial eclipse 
of the moon, he found that the mstant of mmmum 
light took place withnm 06 mm of the time 
predicted by the ephemeris The selenium cell was 
also used to determine the hight-curve of Algol, with 
very satisfactory results For the first tıme the 
secondary minimum was observed, and the discovery 
at the same tame of a continuous variation on either 
side of the secondary mmimum suggested that the 
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fainter component B has an axial period of rotation 
equal to its orbital period of revolution with respect 
to the brighter component A In addition, the hem1- 
sphere of B exposed to the radiation from A 18 
brighter than the other hemisphere, this was the 
first time that this ‘reflexion effect’ had been observed 
When Stebbins took up the study of Algol ten years 
later, usmg the more accurate photo-electric photo- 
meter, not only were the general features of the 
bmary as determined with the selenrum cell confirmed, 
but also another effect arismg from the shghtly 
ellipsoidal shape of the components was detected 

Algol, however, was one of the exceptions to 
Eddingion’s mass-luminosity relation on the assump- 
tion that the mass of A was 0 37 that of the sun and 
the mass of B half that of A Later, when McLaughlin 
and Rossiter, using a new method, applied ıb to the 
solution of the binary problem, ıt was found that A 
was five times as massive as B, and A then satisfies 
the mass-lummosity requirements, thus vindicating 
the accuracy and umportance of Stebbins’s work 

At the total solar eclipses of 1918, 1925 and 1937, 
Stebbins measured the tegrated light of the corona 
with his photo-electric apparatus, and concluded that 
there 1s Ixttle evidence of any noticeable variation of 
the total light of the corona during the sunspot period 
Another mteresting result was that the hght of the 
corona, photo-electrically, 1s about one-half that of 
the full moon From the absence of evidence of the 
Rayleigh scattermg, 1t was inferred that the con- 
tinuous and Fraunhofer spectrum can be produced 
by electrons or large dust particles, but not by atoms, 
molecules and particles of wave-length dimensions 
Finally, over a large range of wave-lengths the 
intensity distributions for the sun and corona are the 
same—a fact which must be taken into consideration 
by all who formulate any general theory of the 
corona 

It ıs umpossible to refer to all the branches of 
Stebbins’s work, and ıt will be sufficient to mention 
one or two others of outstandmg importance In 
1930, when he visited Lick Observatory, he turned 
Ins attention to an extensive observational pro- 
gramme on stars (starting with B stars), globular 
clusters and extragalactic nebule This programme 
‘was so comprehensive and so important that ıb 18 
well worth reading Prof Smart’s address to realize 
the umplications of some of the results obtained It 
may be mentioned that the evidence obtamed from 
the globular clusters led to a revision not only of 
their individual distances but also of the diameter of 
the galaxy, which was shown to be considerably less 
than that of Shapley’s origmal estimate and 1s now 
believed to be about 100,000 light-years or less, This 
reduction ın the dimensions of our galaxy, combined 
with Stebbins’s work on the Andromeda nebula with 
the photo-electric observations of 1ts outlymg regions, 
which showed 16 to be considerably larger than was 
originally beheved, has led to the conclusion that 
there ıs little difference ın the overall dimensions of 
the two systems 

In 1947 Stebbins attempted to locate the central 
nucleus of the galaxy Usmg the 60-inch telescope 
at Mt Wilson, the galvanometer deflexions for the 
infra-red filter (10,300 A ) and also for a red filter 
(7,190 A.) were noted m narrow zones, with the 
telescope stationary, m the neighbourhood of 326° 
galactic longitude The observations extended over 
several degrees m longitude and latitude, and the 
maxima of the infra-red readmgs appeared to indicate 
a bulge An analysis of the space-reddening showed 
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that the hght of the bulge, extendmg over 8° in 
longitude and 4-5° in latitude, when corrected for 
absorption, 1s comparable with the light of an 
equivalent section of the Andromeda nebula The 
position, outlme and total hght of the bulge suggest + 
that something 1s bemg detected near the galactic 
centre, but Stebbins makes no greater clam than this 

Prof Stebbms’s work ıs well summed up at the 
end of Prof Smart’s address ‘In surveying our 
Medalhst’s work over the long period of nearly fifty 
years one cannot but be umpressed by his'devotion 
to one great department of astronomy which he in 
great measure has made his own by his observational 
skil, his attention to detail and his critical analysis 
of the new and unexpected phenomena which his 
observations have brought to light”. 


INSTITUTION OF GAS ENGINEERS 
AUTUMN RESEARCH MEETING 


HE sixteenth autumn research meeting of the i 
Institution of Gas Engmeers was held in London 

durmg November 28-29, 1950, with Mr F M Burks 
as president 

Like other public services, the gas mdustry has 
problems of peak load, if of less mtensity Normally 
they are met by the use of carburetted water gas, a 
product which makes the combined use of gasified 
coke and mineral ol H Stamer and J B McKean 
described a new process based on the gasification of 
muneral ol, blended with steam and heated ın contact 
with a suitable catalyst Under surtable conditions 
the product ıs a gas of composition and character 
sumular to normal town’s gas, and can be used for 
supplementing the latter at peak periods From 
economie considerations this process might provide 
an alternative to gas manufactured from coal 

At the present time, the sulphur available from 
home sources 1s obtamed by the purification of coal 
gas The normal methods of recovery, although 
efficient, have certam practical difficulties, and any, 
improved means might be an important contribution 
to the national economy E Johnson described an 
attempt to recover sulphur of ligh purity from the 
spent oxide of gas purification practice using a 
fluidized technique and solvent extraction A sulphur 


, product of 95 per cent purity ıs obtamed, and the 


extracted oxide has a reactivity to hydrogen sulphide 
not greatly different from that of the original material 
The work has shown that a semi-contmuous process 
for the extraction of sulphur from spent oxide m a 
fluidized bed by means of solvents 1s possible, and no 
fundamental difficulties are likely to be encountered 
in making the process fully contmuous A large-scale 
fluudized process was proposed for further mvesti- 
gations 

The importance of combustion research m gas 
utilization was emphasized by J E Garside m a 
review of the field of relevant research Flame 
propagation, flame stability, mechanism of com- 
bustion reactions, heat and energy release, heat and 
energy transfer, and ignition of gas—air mixtures were 
all briefly dealt with, and the extent of present-day 
knowledge indicated Some of the major questions 
facing gas utalization m the mdustry at the present 
tame were stated, and an attempt was made to 
answer them by explammg the findings of current 
researches ın Great Britam and correlating those 
findings with the results of sumilar projects overseas 
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A Flying-spot Microscope 


SuRPRIsineix little of the mformation obtamed 
with mucroscopes has been quantitative, most 
observers are content to sit at the microscope and 
regard the mage, or to photograph ıt Theoretically, 
it 1s possible to scan the mage or its photograph 
mechanically, but this has seldom been done in 
practice The whole method of obtaining resolution 
by lenses mvolves so much loss of light, lack of 
control of contrast, and other difficulties, that 1t 1s 
difficult to provide a good display or method of 
scanning 

Some of these difficulties can be avoided by using 
a wholly different means of obtamimg resolution and 
amphfication The essence of the problem of resolu- 
tion 1s to separate m some way the light passmg 
through very close regions of an object The con- 
ventional microscope does this by using refraction 
by lenses to separate the hght from neighbourmg 
regions An alternative method ıs to use the lens 
system the other way round, namely, to produce a 
minute spot of ight Discrimination between neigh- 
bouring points ıs then produced by passing the hight 
through them at different times by making the spot 
scan it After passmg through the preparation, the 
spot ıs made to fall on a photocell, with subsequent 
amplification and display as requred Such a flying- 
spot microscope depends on scanning different parts 
at different times, and will only give accurate nforma- 
tion about objects that are stationary or moving 
only at a rate of a different order from that of the 
spot 

The method ıs based on the well-known technique 
of flymg-spot scanning by two cathode-ray tube 
rasters locked together In front of the eyepiece of a 
microscope 1s placed a tube providing a televizing 
raster of high brilliance and very short time-constant 
The microscope objective thus produces a minute 
spot of light that scans the preparation to be exam- 
med The amount of light transmitted 1s determmed 
by the density of the specumen and 1s picked up by 
a multipler photocell The output of this ıs used for 
modulating the raster on a second cathode-ray tube, 
of projection type 

This combmation of optical and electronic tech- 
miques provides all the facilities of conventional 
microscopy, with important additional advantages, 
among which are the followmg (1) A projection 
display some three foot square and of brightness 
several foot-lamberts can be obtamed This method 
of display has substantial advantages, not only for 
discussion and teachmg, but also for measurement 
and ındeed for ordinary surveying of preparations 
(2) Since the size of scanning raster can be con- 
tinuously varied, there is less need for changing of 
objectives (3) The brightness of the mage is readily 
controlled (4) Since the contrast 1s determined by 
the amplifier gain as well as by the density distribu- 
tion, contrast can be made greater, or less, than ın 
the original specimen, with obvious advantages in 
studying unstamed, or vitally stamed, or over- 
stained specimens (5) It should be possible to pro- 
luce visible displays, with meident radiation of a 
wave-length of at least from 2,000 A to 10,000 A 
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(6) The quantum efficiency of the photocell 1s greater 
than that of the photographic plate by at least 
100 1 at 2,650 A , makimg ıt proportionally easier to 
avoid produemg alterations in livmg specimens 
(7) Resolution ın the ordinary microscope 1s affected 
by the halation produced by interference between 
neighbouring particles Since only one resolvable 
region 1s illuminated at a time, resolution should be 
substantially greater with the flymg-spot than with 
the conventional microscope This possibility has 
not yet been systematically explored experimentally 
(8) Perhaps the most ımportant of all advantages 18 
the possibility of quantitative analysis The output 
of the photocell has a voltage-time distribution known 
as a time series, and can therefore be analysed by 
well-known techniques to give histograms and 
spectrograms of the specimens Particles could prob- 
ably be counted and sized at a rate of a million per 
second 

The first model that we have built suggests that 
these advantages can be realized, and further de- 
velopment is being undertaken 

This work has been made possible by a grant from 
the Nuffield Foundation 

J Z Youne 
à F ROBERTS 
Department of Anatomy, 
University College, London, W C 1 
Jan 12 


Extra-Corticle Membranes and Layers of 
the Wool Fibre 

Ir has been shown! that peracetic acid renders 
wool freely soluble ın dilute ammonia, except for a 
small fraction which appears as a tubular membrane 
By prolongmg both these treatments, 1t has been 
possible to obtaim further evidence in support of the 
theory concerning the structure of the outer layers 
of the wool fibre put forward by Reumuth’, Lehmann’, 
Swerdlow and Seeman‘ earlier, Lindberg, Philips and 
Gralén’, and Zahn and Haselmann® more recently 

Extracted wool fibres were fixed by means of a 
solution of methyl methacrylate to an open frame 
which would accommodate a microscope slide They 
were then suspended m peracetic acid for five days 
After washing they were ummersed m ammonia for a 
further seven days The remains of the fibres had 
an appearance rather like transparent soft elastic and 
were quite fragile 

Microscopic exammation showed them to be mem- 
branes similar to those illustrated by Alexander and 
Earland! In view of the st1ong evidence supporting 
the existence of an epicuticle membrane’, I at- 
tempted to break this major membrane with micro- 
mampulators, hoping that 1f I could dislodge such 
an epicuticle I would be able to see some trace of 1b 
Ths actually happened The operation of sliding 
this very transparent sheath off the comparatively 
bulky major membrane was a hazardous one, and it 
was only m three attempts out of several on each of a 
hundred fibres that success was achieved Although 
it was mvisible in a bnght field, by using the phase- 
contrast microscope and the very mmimum of illum- 
mation, the first example was seen The micrograph 
of this volved a 30-min exposure with a 23 Schemer 
orthochromatic plate (Fig 1) Later, a better result 
was obtained with a 30 Schemer plate In both 
these cases a thm membrane was removed from 
the part of the major membrane shown im the 


micrograph 








Fig 1 


Epreuticle membrane of wool fibre (phase-contrast 
micrograph x 400) 


The most outstanding feature of this demonstration 
is that on the omginal major membrane there was 
no appearance of scales, and yet the thin epicuticle 
membrane shows definite scale-shaped marks (Fig 1) 

In one or two of the fibres there were small sections 
where the major membranes did show scale marks 
In these cases the scale marks exhibited some amount 
of brefrmgence, showing that there was definitely 
scale material present, probably because these patches 
had, for some reason, received a slightly lighter treat- 
ment One of these fibres broke while bemg mounted 
on the microscope slide It assumed a folded shape, 
demonstrating its thinness, but still showed the 
shapes of scales on its surface Fig 2 shows this fibre, 
using phase contrast and between crossed ‘Polarords’ 
Those scale edges which were more clearly defined 
in ordinary light showed marked buirefrmgence 
Repeated attempts were made to slide the outer 
sheath off the membrane, but m no case was ıb 
possible This, of course, may have been due to 
the high probability agamst the mechanics of the 
process, but the remains, after these attempts, did 
not have the same appearance as those previously 
mentioned The impression gained led to the con- 
clusion that there was material below the outer mem- 
brane acting as an adhesive 

The results obtamed are mterpreted as follows 
The membrane as depicted by Alexander and Earland} 
represents the sub-cuticle membrane?:*;*.1 or Zwischen- 
membrans In some cases there was evidence of a 
thin outer sheath, the ‘epicuticle’*.7.4.2° Below this 
and above the sub-cuticle membrane 1s some maternal 
possessing considerable birefrmgence and which 
appears to constitute part of the scales Although 
it,18 not possible to see anything as thin as the 
epicuticle with the optical microscope, with the phase- 
contrast microscope ıt 1s possible to see quite clearly 





tai ce MESUAM es Ee 


Fig 3 Sub-cuticle membrane showing birefringent scale marks 
(phase-contrast micrograph ın polarized hght, x 175) 
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differences of mtensities representing only 300-400 A 
It is such differences of mtensity that are shown m 
Fig 1 The outlmes of the scales are vistble most 
probably because of small amounts of endocuticle 
which may remain because ıt 1s chemically more 
resistant®,*1 In Fig 2 the birefringent edges are 
almost certamly endocuticle 
It 1s evident that this treatment dissolves the 
cortex and the exocuticle and will dissolve some, 1f 
not all, of the endocuticle The Zwischenmembran 
and the epicuticle appear to be completely unaffected 
P F Mariner 
Reseaich Laboratory, 
Wolsey, Ltd , 
Leicester 
Sept 28. 
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Potentiation of the Action of Histamine 
by Semicarbazide 


ZELLER! has shown that semicarbazide imhibits 
histammase We have found that this substance, 
added to Tyrode solution, potentiates the action of 
histamune on the gumea pig’s leum The lowest con- 
centration at which semicarbazide clearly potentiates 
histamine ıs of the order of 107° The optimum con- 
centration 1s approximately 10-*, when the size of 
the histamine contractions may be doubled Very 
high concentrations depress the effects of histamine 
Potentiation ıs rapidly established and readily re- 
versible The accompanyimg record shows that semi- 
carbazide selectively potentiates histamme, but has 
no sumular effect on acetylcholnme Semucarbazide 
alone produces no contraction of the 1leum, and the 
potentiation ıs probably due to mhuibition of hist- 
amunase Eserme, which mbhibits cholmesterase, 
potentiates the effect of acetylcholme on the ileum 
much more than that of histamme Certain other 
inhibitors of histaminase also potentiate histamme 
The most active compound hitherto found 1s 2-methyl- 
5-amuno-methyl-6-amuino-pyrimidine (B, pyrimidine) 
which we have obtained through the kindness of Dr 
Bergel, of Roche Products, Ltd This compound 
potentiates histamime ın a concentration of 2x 10710 

The intact isolated diaphragm of the rat destroys 
histamine when immersed in a solution contamuing 
the drug If the outside concentration 1s similar 
to the concentration of histamme withm the tissue, 
the amount of histamme ın solution destroyed withm 
2-3 hr ıs equivalent to that contamed withm the 
tissue The normal tissue histamme is not destroyed 
under these conditions, being apparently not avail- 
able to the enzyme which destroys the histamme ım 
solution Semucarbazide (10-°) completely mbhuibits 
the destruction of lhistamme by the isolated 
diaphragm 

It has been previously shown that p-tubocurarine 
potentiates the effect of histamime on the eum? We 
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Contractions of the isolated guinea pig ileum with constant 
submitimal doses of histamine (H) and acetylcholine (A) added 


alternately Addition of semicarbazide (SC) to the bath fluid 
(concentration, 1078) potentiates the effects of histamine but not 
those of acetylcholine 


have found that this potentiation only occurs if the 
D-tubocurarme ıs mmjected together with, or only 
shortly before, the histamine, and not if it has been 
in contact with the tissue for some tıme The mech- 
anism of potentiation in this case 1s probably different 
from that of semicarbazide, and appears to be due to 
a release of histamine from the tissue 
J. L MONGAR 
H O Soano 
Department of Pharmacology, 
University College, 
London, WC 1 
Sept 20 
.'Zelier, E A, “Ady in Enzymology”, 2, 93 (1942) 
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Action of Thrombin in the Clotting 
of Fibrinogen 


In spite of much hterature on the clotting of 
blood, the exact mechanism of the final event, the 
mode of transformation of soluble fibrmogen to 
insoluble fibrin by the action of thrombin, remains 
unknown The concept of thrombm as a hydrolytic or 
proteolytic enzyme’" has fallen mto disfavour’, and 
im recent years other plausible but unproved mech- 
anisms have been proposed‘ ® In a study? of the 
proteins of the keratin-myosin-fibrmogen group by 
end-group assay with fluorodinmitrobenzene®, only 
small amounts of terminal amino-groups could be 
detected ın fibrmogen, although the amounts were 
not sufficiently small to conclude, as ın the case of 
myosin and tropomyosin, that the molecule 1s con- 
structed of cyclo-peptide units The action of purified 
thrombin, however, results consistently m the appear- 
ance of amino-terminal residues of glycine, and what- 
ever the ensumg mechamsm, we believe that the 
fundamental enzymic step m the transformation of 
fibrmogen to fibrin 1s associated first with the appear- 
ance of these groups This action of thrombin, which 
tentatively may be considered as a very specific 
proteolysis, was discovered mdependently ın Cam- 
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bridge and ın Leeds, and for this reason the relevant 
observations are reported jointly. 

Cambridge Fibrmogen prepared from ox blood 
by salting out with phosphate buffer? and repre- 
cipitating three to four times was found to be 90- 
95 per cent clottable and to contam approxumately 
one terminal mole of tyrosine and one of glutamuc 
acid ın 250,000 gm. of protem’ , terminal residues of 
glycime were absent or negligible After clotting, the 
purest samples contamed one terminal mole of 
glycme in about 100,000 gm of protem, which 1s of 
the order of five groups per mole of fibrmogen Some 
samples of doubtful purity have contained rather less, 
but ın every sample of fibrin examined termmal 
residues of glycme were detected The action of 
thrombi seems specific for fibrmogen, since the 
incubation of proteins such as ovalbumin and myosin 
with the enzyme does not result ın the liberation of 
new terminal groups The objection may be raised 
that amuino-groups of glycine are actually present 
in fibrmogen but are unreactive, the action of throm- 
bin being to reveal them by denaturmg the protein 
This view 1s not supported either by the study of a 
denatured fibrinogen or by the application of treat- 
ments which generally enhance the reactivity of 
amino-groups?® 

Leeds A three-fold approach to the problem was 
made ~- 

(1) In order to make equal allowance for possible 
mmpurities, experiments ın parallel were undertaken. 
with purified ox fibrmogen and with the whole fibnn- 
plus-supernatant system obtained from it Clotting 
was carried out with Hoffmann-La Roche thrombin, 
or Prof Seeger’s purest thrombm, kindly supplied 
by hm, and m several experiments the clotting 
tımes were short and sometimes at 0°C, so as to 
lessen the possibility of non-specific hydrolysis The 
fibrm was found always to contain considerable 
numbers of amino-termmal groups of glycme, whereas 
none, or very few, was found in fibrmogen 

(2) An attempt was made to isolate fibrm from 
any unchanged fibrinogen and from occlusions ın 
the clot network by use of 1ts solubihty ın urea! The 
clot was dissolved in a 30 per cent (w/v) urea solution, 
from which the fibrin was then precipitated by the 
addition of physiological saline, and washed 
thoroughly with saline and water The results with 
this material, considered to be pure fibrin, indicated 
approxumately one termmal glycine per 140,000 gm 
of fibrin No other end-groups could be detected in 
appreciable amount, though glutamic acid was found 
at about one-tenth the glycime concentration, and 
occasionally still smaller quantities of serine and 
aspartic acid 

(3) Smee there is no adequate criterion of purity 
for fibrinogen, several methods of purification were 
tried, and in all cases the clottability of the final 
product exceeded 90 per cent The different pre- 
parations were then examined for «-ammo groups, 
but, as mentioned above, no glycine end-groups (or 
only variable traces) could be found, and such 
positive indications as were observed may be ascribed 
to impurities or traces of fibrm Other terminal 
amino-acids were detected, however, including aspar- 
tic acid, glutamic acid and serine , but whether these 
are derived from fibrmogen or from impurities 1s not 
yet decided 

Further evidence from the expermments as a whole 
suggests that durmg the course of clotting the number 
of glycme end-groups lberated can be used as an 
estimate of the amount of fibrm m the system 
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Our thanks are due to Prof W T Astbury for his 
interest and the benefit of discussions One of us 
(Œ R B) ıs indebted to the Medical Research 
Council for a grant 
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Effect of High Concentration of 
Phosphorus-32 on Growth of the Potato 


Srupres of the use of phosphorus-32 for the 
production of somatic mutations in the potato require 
a knowledge of the amount of active material which, 
as part of the nutrient solution, would produce toxie 
effects at the growing pomts Further, the con- 
centration of phosphorus-32 m the growing pomt 
must be known if an estimate 1s to be made of the 
radiation dose received A knowledge of the dose 
received is essential ın order to make comparisons of 
the effects produced with those resulting from simular 
doses of other types of ionizing radiation In this 
communication, experiments with phosphorus-32 on 
three varieties of potato (Gladstone, Edzell Blue and 
Arran. Pilot) are described 

The potato ıs characterized by variation m the 
form and development of the individual according 
to the environment of the parent plant and the 
nature and size of the piece of tassue used in propaga- 
tion The followmg method has been adopted so 
that the variation might be mimmmuized and the 
residue analysed Individual sprouts obtamed from 
the, chitted daughter tubers of six plants of each of 
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the three varieties were planted ın 800 gm of acd- 
washed sand contaimed m waxed pots The moisture 
content was 50 cc Some 960 rooted sprouts were 
obtamed, which enabled any somatic variation, 
physiological or genetical, to be analysed 

No pror observations appear to have been re- 
ported on the toxic levels of phosphorus-32 ın plants 
(that ıs, levels at which whole organs were killed 
as distinct from levels at which only the physiology 
of the plant was disturbed!) Two activity-levels 
were therefore employed Amounts of 10 pC. and 
100 uC of phosphorus-32 per plant were given to 
separate batches of sprouts after they had been m 
sand for a week The amounts were dispensed in 
10ce ofa0 002 molar solution of disodium hydrogen 
phosphate At the time of potting the sprouts had 
been given a complete nutrient starter solution m 
which the normal phosphate-level was halved All 
nutrient was thoroughly leached from the pots 
twenty-four hours before treatment After treat- 
ment, the sprouts remained in the sand for a fort- 
might, durmg which a phosphate-free nutrient solu- 
tion was given twice The plants were then removed 
and potted singly mto compost after washmg the 
roots At this stage there was no observable difference 
between the control plants and those treated at the 
10-uC level, but approximately 1 per cent of the 
plants treated at the higher level were showing 
abnormal growing points The abnormalities were 
not sufficiently distinct to score at this time 

Samples of the batch treated with 100uC of 
phosphorus-32 taken at the end of the treatment 
period were analysed by wet digestion and the solu- 
tions counted m a liquid counter The results of 
these measurements of the average concentration 
and total activity of phosphorus-32 m each of the 
three varieties are given mm Table 1 

The variations ın the measurement of different 
plants of the same variety are so great that the only 
varietal difference of possible significance apparent 
from the table 1s the greater concentration of phos- 
phorus-32 in the Gladstone variety , The activities 
have been referred to the mitial treatment-time , but 
it should be noted that the weight of the plants at 
this time was smaller than at the time of measure- 
ment The average level of concentration durmg the 
first fortnight ıs therefore hkely to be somewhat 
higher than is indicated by Table 1 

In each case the growing point was dissected from 
the plant and the concentration of phosphorus-32 in it 





Potato variety Gladstone, showing the difference between (left) normal and (night) blind shoots from 100-uC treatment, 3 natural size 
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Tablel UPTAKE OF PHOSPHOROUS-32 AFTER TREATMENT WITH 190 uC 
Tnitial Residue ın 
Variety Total activity | concentration sand 
(20 ) (xC /gm ) (uC per pot) 
‘ 
Gladstone 237445 178+ 0 20 45 
Edzell Blue 214415 1 23 +018 45 
Arran Pilot 175442 1184011 80 





Time-table_ Sprouts potted in sand, 19550, treated wth 100 uC 
phosphorus-32, 30 550, samples taken for analysis, 12 6 50 
determined separately This concentration was found 
to be approximately six times greater than the 
average concentration of phosphorus-32 in the whole 
plant Again there appeared to be no significant 
difference between the three varieties 

An estimate of the radiation dose recerved by the 
growing pomt may be made in the following manner 
It ıs well known? that for media of extent greater 
than twice the range of the beta-particles (that 1s, 
for phosphorus-32, thicknesses greater than about 
l cm ) the dose throughout a tissue medium 1s about 

~800r for a concentration of 1 uC /gm of phosphorus- 
32 completely destroyed This dose falls, near the 
edges of the medium, to a value at the surface of one- 
half the maximum dose If the medium 1s less thick 
than twice the range of the beta-particles, the maxı- 
mum dose at its centre is less than that calculated 
above and vanes in a known manner’ ‘The tissue, 
meluding leaf mnitials, surrounding the growmg point 
was found to have an average thickness of about 
0 4 em, for which the maximum dose at the centre 
of the growing pomt would bet 680 r for 1 pC /gm 
of phosphorus-32 completely destroyed Assuming 
an average concentration of 15 pC /gm per plant 
(see Table 1) and a ratio of six times for the growing 
point (that is, 9 uC /gm ), the total dose recerved by 
the growing pomt would be 6,000 r The range of 
variation 1s probably from about 4,000 r to 8,000 r 
It should be noted that since the half-life of phos- 
phorus-32 ıs 14 3 days, half the calculated dose will 
be recerved ın the first fortmght It may well be 
that the dose in this fortnight 1s a more significant 
‘quantity than the total dose, for m the calculation 
of the latter ıt ıs assumed that the concentration of 
phosphorus-32 remains unaffected by the sub- 
sequent conditions of growth 

When the plants had developed a satisfactory root 
system m compost, they were set out m the field 
and allowed to grow to maturity By the end of 
July (that 1s, two months after treatment) several 
abnormalities were visible ın the treated plants 
These abnormalities mcluded increased fleshiness of 
the leaves, loss of secondary leaflets, and increased 
branching compared with normal plants The most 
striking difference was, however, the appearance of 
blind plants in which the maim shoot termmated in 
three leaves surrounding an aborted growing point 
The term ‘blind’ is adopted as the appearance 1s 
very similar to blmdness in cauliflowers This 
condition 1s illustrated m the photograph, and the 
frequency with which 1t occurred 1s shown in Table 2 
In normal plants the growing point 1s still viable 
when the rest of the plant ıs yellowing at maturity 
or has terramated im a flower truss 


Table 2 PERCENTAGE OF BLIND PLANTS 


` 





Variety | control 10-4 treatment | 100-uC treatment 








Gladstone 00 109+46 6802473 
Edzell Blue 00 00 419443 
Arran Pilot 00 00 SL 54 64 
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From Table 2 ıt would appear that varietal differ- 
ences in resistance to damage probably occur, 
although to what extent the production of blmd 
plants is dependent on the uptake of phosphorus-32 
is not certam from these experiments 

These experrments show, however, that about 
100 pC of phosphorus-32 must be admimustered to 
potatoes in this fashion m order to produce observable 
effects Of this 100 uC, about 20 per cent appears 
to be taken up by the potato plant under these 
conditions The concentration of phosphorus-32 m 
the growing point appears to be about six times that 
of the average concentration-level m the plant, and 
doses of the order of 3,000 r are received by the 
growing point ın the first fortnight following treat- 
ment with 100 uC of phosphorus-32 

We wish to acknowledge our indebtedness to Prof 
W V Mayneord for his helpful criticism 

W R Sranroy 
John Innes Horticultural Institution, 

Bayfordbury, Herts 
W K Szivcrarm 

Physics Department, 

Royal Cancer Hospital, 
London, S W 3 
Nov 25 
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Antitumourigenic Action of Steroids as 
an ‘Independent’ Faculty of 
these Compounds 


As the power of steroids to prevent cstrogen- 
induced abdominal fibroids decreases with their 
diminishing progestational activity (progesterone —> 
deoxycorticosterone — testosterone), we assumed, in 
an earher phase of our work, that antifibromatogenice 
activity is correlated with the progestational one? 
Whereas the finding that the non-progestational 
A**.dehydroprogesterone was not antifibromatogenic 
seemed to substantiate this assumption, subsequent 
statements of ours were contrary to ıt It has long 
been known that substitutions at C,, considerably 
increase the progestational activity of testosterone? , 
however, when ethmyl-, ethyl- and vinyl-testosterone 
were tried ın our work with fibroids, they were found 
to be not more, and often even less, antifibromatogenic 
than testosterone*+ Sumilarly, there was no correla- 
tion between androgenic and antifibromatogenic act- 
vıtes Neither was there any correlation between 
cortical and antifibromatogenie activities Pregneno- 
lone-3-acetate ıs much inferior to 21-acetoxypregneno- 
lone m mamtaiming alive the suprarenalectomized 
guinea pig®, however, very large. quantities of the 
former prevented the formation of fibroids, whereas 
this was not the case with sımılar quantities of the 
latter Thus we reached the conclusion that antı- 
fibromatogenic activity 1s a faculty per se, not a sequel 
of any known, or classical, physiological action of the 
respective steroids’ It is not ‘subordinate’ to pro- 
gestational action, ıb ıs an ‘mdependent’ action, 
to use Selye’s® termimology 

On the other hand, ıt must be pointed out that all 
antifibromatogemic steroids are 3-keto compounds! 
Pregnenolone-3-acetate 1s the only compound with 
OH at C, which shows antifibromatogenie activity, 
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and then only when more than 30-50 times the 
progesterone threshold 1s grven® 

In the meantime, Masson and Selye stated that 
methyl-androstanediol and especially methyl- and 
ethinyl- A®-androstenediol are progestational, their 
activity 1s not inferior, xf not superior, to that of, 
for example, methyldshydrotestosterone® In this 
connexion the androstanediol and androstenediol 
derivatives are exceptional among steroids with OH 
atC, We believed that similar compounds should offer 
an excellent opportunity of examining the question 
whether acquisition of progestational action would 
mean also acquisition of antifibromatogenic powers 
The non-substituted androstenediol 1s without, or 
almost without, progestational action (ref 10, comp 
No 13) and 1t1s also without antifibromatogenic action"! 
(see also ref 12, p 138, comp No 20) Will 
antifibromatogenic action be acquired by this 
compound by a substitution at Ciy, as progestational 
action 13 ? 

Expervments The tmals were made in the usual 
way Tablets of «-cestradiol were mplanted beneath 
the skin of castrated female guinea pigs, tablets of 
ethinyl-androstenediol (m p 243°) or methyldihydro- 
testosterone (mp 191°) (melting pomts determined 
by Dr F Fuenzalida, biochemist of this Department) 
were implanted on the other side of the same anımal 
Absorption of the former is very slow, only 0 6 + 
0 06 ugm per day was absorbed per 1 sq mm of a 
tablet, as agamst 2 7 + 0 2 ugm of the latter One 
to six tablets had to be implanted so as to obtain a 
convenient range of absorption of ethimyl-andro- 
stenediol ın a group of twenty ammals Results 
with ethmyl-androstenediol and cestradiol were com- 
pared with those m a group of eight ammals with 
cestradiol only, and to a group of twenty-four which 
recerved methyldihydrotestosterone and cestradiol 
Classification of the fibrous tumour effect was made 
m arbitrary ‘units’, according to rules followed for 
some years in our work'-16 

With cestradiol alone (average absorption per day 
4 ugm) an average fibrous tumour effect of 3 8 
was obtamed With the sunultaneous absorption of 
methyldihydrotestosterone, this figure decreased 
parallel with the quantity absorbed per day The anti- 
fibromatogenie action of methyldihydrotestosterone 
became evident with an average dose of 103 pgm 
per day, at 160 pgm per day, the fibrous tumour 
effect was 1 7, decreasing to 0 8 when 223-453 ugm per 
day were absorbed On the other hand, no decrease 
of the fibrous tumour effect was obtained with ethinyl- 
androstenediol even when as much as 185-450 ugm 
per day was absorbed simultaneously with cestradiol 

Increase of uterine weight due to cestradiol also 
was counteracted to a certam degree by methyl- 
dihydrotestosterone, especially with larger quantities 
of the latter Genital bleeding, which occurs when 
cestradiol alone 18 given, was prevented by methyl- 
dihydrotestosterone but not by ethinyl-androstene- 
diol 

The results with ethinyl-androstenediol are clear 
acquisition of progestational power by a non-progesta- 
tional steroid through a substitution at C,, does not 
mean acquisition of antifibromatogenie activity Two 
compounds such as ethinyl-androstenediol and 
methyldihydrotestosterone, which are equally pro- 
gestational, differ entirely as to ther antifibromatogenic 
activity Our conclusion that antifibromatogenie action 
1s an dependent action of certain steroid compounds, 
proferably of a small group of 3-ketosteroids, remains, 
therefore, unchanged 
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Recently there has been ın different countries much 
outstanding work with steroids m the treatment of 
benign and malignant tumours (see tabulated sum- 
mary m ref 12, pp 161-162) For further progress 
in this field, ıb seems fundamental to reahze that 
antitumourigenic action is not subordinated to any 
other known activity of steroid compounds 

Thanks are due to Drs Carl Miescher and A 
Wettstem, Ciba, Basle, Switzerland, for a generous 
supply of C,, derivatives, to Dr E Oppenheimer, 
Ciba Pharmaceutical Products, Summit, USA, for 
a-cestradiol , and to the Ella Sachs Plotz Foundation 
for the Advancement of Scientific Investigation for 
aid given to the Department 
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Distribution of the Fatty Acids in the 
Liver Lipids of the Horse 


In the hver hpids of animals which have so far 
been examined ıt has been found! that the phospho- 
lipids, as compared with the glycerides, contam less 
hexadecenoic acid but more stearic and highly un- 
saturated C and Cy, acids, the latter bemg derived 
from dietary Imoleic and linoleme acids? Phospho- 
lipids, moreover, are generally regarded as selecting 
the more highly unsaturated acids from the diet? 

The anmals which have hitherto been used for 
the study of the fatty acid composition of the hver 
lipids have either been of the type which do not store 
hnoleme acid (heterolipoid‘) or else they have not 
had access to substantial amounts of this acid in the 
diet We thought ıt of interest, therefore, to study 
the liver lipids of the horse, as this animal has been 
shown to store linolenic acid readily m the depot 
fats’ In the work now reported, the animals used 
had been fed solely on pasture, the main fatty con- 
stituent of which 1s lmolenie acid 

The difference between the glycerides and phospho- 
lipids of the horse hver ın respect of hexadecenoie, 
stearic and highly unsaturated C,,—Cz, acids are 
shown in Table 1 to conform with those previously 
found for other ammals The generalization, however, 
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Table 1 COMPOSITION OF THE LIVER LIPIDS OF THE HORSE 
Fatty acids (weight per cent) 
2 Saturated Unsaturated 7 
Cra Cre Cia Cac Cus Cre Crs Cro Ces 
Glycerides 17 25 2 53 _ 83 52 8 34 17 
—2 0H — _ =- -= 

Phosphohpids i — 108 20 7 46 t — ) : z m ¢ 5 a) f 0 i t 5 o) 
' | (—2 0H) (—3 4H) (—5 7H) (—5 7H) 








that the phospholipids select preferentially the more 
unsaturated acids 1s an over-simplification, as shown 
by the composition of the C,, unsaturated acids 
(cf Table 2), determined by the alkal isomerization 
technique of Hilditch, Morton and Riley! 


‘Table 2 PERCENTAGE COMPOSITION OF THE Cy, UNSATURATED ACIDS 

















Octadecatrienoic | Octadecadienoic Oleic (by 
(inolenie) difference) 
Glycerides 478 j 191 33 1 
(43 2)* 
Phospholipids 81 60 8 313 
(6 3)* 








* Determined by the hexabromide method of White and Brown (ref 7) 


It ıs apparent that the highly unsaturated lmolenic 
acid, contrary to expectation, 1s present ın much 
greater proportions in the glycerides of the horse 
liver than m the phospholipids of the horse liver, 
while octadecadienoie acid 1s present in much greater 
proportions ın the phospholipids than ın the glycerides, 
its concentration exceeding many times that found 
m the pasture lipids or ın the depot fats of the horse 

It 1s thus clear that the selectivity of the phospho- 
lipids, at least ın the horse liver, 1s not for highly 
unsaturated acids m general, but for specific un- 
saturated acids irrespective of whether such acids 
have been derrved by direct assimilation from the 
diet or by synthesis from other acids by the anımal 

Further mvestigations on the liver lipids of the 
horse and other animals are m progress, and it 1s 

„intended to publish a full account elsewhere 
L W Bruce 
F B SHORLAND 
Fats Research Laboratory, 
Department of Scientific and 
Industrial Research, 
Wellington, New Zealand 
Sept 22 
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Synthetic Analogues of the Adrenal Cortical 
Hormones 


TuE problem of synthetic molecules likely to 
possess physiological properties similar to the adrenal 
cortical hormones 1s bemg mvestigated in these 
laboratories A number of such compounds have been 
prepared and examined, five of which have emerged 
showing significant activity. These compounds are 
indan-1-hydroxymethylketone (I), 1ts fully saturated 
hexahydro analogue of unknown stereochemical 





orientation (probably cs) (II), 5-phenylindan-1- 
hydroxymethylketone (III R =H, OCH;) and 
p-acetoxy-p’-(w-hydroxy)acetonyldiphenyl (IV) 
COCH,OH eae ante 
| 
YY a 
Ho H 
I TI 
COCH, OH COCH,O# 
ne z 
CZ 
ry 
A7 Aco \/ 
R II Iv 


These materials were synthesized from the correspond- 
ing carboxylic acids by the method of Steiger and 
Reichstem? 








Table 1 
Analysis 
Substance | Melting point Found Required 

C% |H%| C% |E% 
; © , bp 101-1020 1 mm | 758/65 | 751/|)68 

pressure 
(IT) g° 724/99] 726)99 
(Il) R=H 36° 812/62] 810/64 
[thy R=OCH; g4° 760/64! 765) 64 
(IY) 93-94° 7168155] 718j56 








The hfe-prolongation tests were based on the 
survival under cold stress of bilaterally adrenal- 
ectomized young rats, the method being a modifica- 
tion of that due to Selye and Schenker? Groups of 
six to ten animals of average weight 40-55 gm were 
used at each dose-level of the substance under test, 
identical groups bemg used as controls, one group 
treated with DOCA and one left untreated The 
results of a number of such experiments on com- 
pounds I and II are summarized m Table 2 Pre- 
luminary results only are recorded for compounds 
(III) and (IV) 

In every case the correspondmg acetoxymethyl 
ketones proved completely mactive 

Compounds (I) and (II) had no mfluence on the 
liver glycogen of adrenalectomized fasting muce, nor 
was any effect observed on the sodrum/potassium 
metabolism in the rat 

The biological tests are due to Prof G A H 
Buttle and Dr F J Dyer of the Pharmacological 
Department of this School (life-prolongation), Prof 
J Beattie and Mrs Herbert of the Royal College of 
Surgeons (glycogen), and Prof E C Dodds and Mrs 
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Table 2 
Wt of substance giving 
No same response as stan- 
Sub- | rats dard 
stance | per m — 
group Standard 
Subst (DOCA) 
(mgm ) (mgm ) 
(I) 5 3 0 33 
5 3 0 375 
6 3 33 
8-10 1 0 087 
(II) 5 i 3 06 
ou 6 25 05 
config- 6 2 05 
B- 4 5 0 418 
ton? 
(ID R=H 125 0 25 
(IIT) 
R=OCHs 1 25 05 
(Iv) 125 05 




















The error 18 of the order 100 + 80 (P = 0 95) 


Simpson (salt balance) of the Courtauld Institute 
of Biochemistry 
Full details of the chemistry and pharmacology 
wil be published elsewhere 
We wish to acknowledge our mdebtedness to the 
Medical Research Council for a grant, and one of us 
(D W M) 1s mdebted to the University of London 
for the award of an ICT Fellowship 
W H Liver 
D W MATHIESON 
Q WILIAMS 
School of Pharmacy, 
University of London, 
17 Bloomsbury Square, 
London, W C1 
Nov 24 


1 Steiger and Reichetein, Helv Chim Acta, 20, 1164 (1937) 
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Structure of Adenylthiomethylpentose 


Iv has been shown in a previous communication! 
that the structure of adenylthiomethylpentose ıs 
9’.(5-thiomethyl-ribofuranosyl)-adenme, based on 
periodate titration of adenylthiomethylpentose, thio- 
sugar and thiopentitol, and from the result of the 
Boeseken test upon adenylthiomethylpentose We 
have now obtamed further evidence for this structural 
formula usmg synthetic methods 

Adenylthiomethylpentose gave a tritosyl deriva- 
tive (mp 158-160°. Found N, 9 27, cale for 
Cag 5,05N,54 N, 9 21 per cent) on treatment with 
p-tosyl chloride m dry pymdme Smee none of its 
tosyl residue was replaced by 10dine on treatment 
with sodium iodide in acetone durmg 2 hr at 100°, 
it follows that there ıs no tosyl group at position 
5 of the sugar portion 

Condensation of adenylthiomethylpentose with 
acetone in the presence of zme chlomde gave mono- 
asopropylidene adenylthiomethylpentose (mp 143°. 
Found. N, 199, cale for C,,H,,0,;N,5 N, 207 
per cent. Picrate, mp 175° Found N, 19 76, S, 
58 ’ eale for C4H,,0;N;8 C,H;N,0, N, 19 78, 
S, 566 per cent), from which the ssopropylidene 
group was hydrolysed by dilute acid to give adenyl- 
thiomethylpentose again, though the yield was very 

oor 
j On the other hand, monoacetone adenosine, obtamed 
by condensing with acetone in the presence of zinc 
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chloride by the method of Levene and Tipson*, was 
converted to 5-tosylmonoacetone adenosine (found 
N, 15 52, cale for C.,5H,,0,N,S N, 15 18 per cent) 
by treatmg with p-tosyl chloride ın dry pymdme at 
room temperature for 24 hr Dry tosyl monoacetone. 
adenosine and dry sodium methyl mercaptan was 
dissolved m acetone and the solution heated in a 
sealed tube at 100° for 2 hr The reaction product 
(5-thiomethylmonoacetoneadenosine) after conversion 
mto the picrate, which had a melting point of 
172-174° (decomp ) (found N,193,8,53, cale 
for C,,H,,0;N,S C,H;N;,0, N, 197, 8, 56 per 
cent), was compared with the monoacetone derivative 
of the natural compound, and no melting-pomt 
depression occurred when admixed with the picrate of 
monoacetone adenylthiomethylpentose 

Also, from 5-tosyl-2,3-csopropylidene mosime* (m p 
185°) 5-thiomethyl-2,3-csopropylidene imosme was 
obtained by heating with sodium methyl mercaptan 
macetone The crude reaction product was converted 
mto picrate (mp 102° (decomp), found N, 164, 
cale for 0,,H,,0,N,5S CHNO; N, 17 2 per cent) . 

Treating adenylthiomethylpentose with nitrous 
acid gave hypoxanthinylthiomethylpentose (m p 
221°) as described by Kuhn and Henkel‘, which 
yielded a monoacetone derivative (m p 85° (decomp )) 
on condensing with acetone ın the presence of zinc 
chloride The picrate of the latter had a melting 
point of 105° (decomp) (found N, 16 75, cale for 
C,4H1s04N,5 CHNO; N,17 2percent), and showed 
no melting-pomt depression when admixed with the 
picrate of the monoacetone-derivative of 5-thiomethyl- 
mosine 

This work was aided by a grant from the Scientific 
Research Fund of the Ministry of Education of Japan 

Kryoo SATOH 
KATASHI MAKINO 
Department of Biological Chemsstry, 
School of Medicine, 
University of Kumamoto, 
Kumamoto 

21 Satoh and Makino, Nature, 165 769 (1950) 
2 Levene and Tipson, J Biol Chem , 121, 131 (1937) ` 
* Levene and Tipson, J Bol Chem, 111, 313 (1935) 
‘Kuhn and Henkel, Chem Abst, 38, 6241 (1942) 





An Isomeric Benzylideneguanosine 


ALTHOUGH various investigators! have prepared 
benzylideneguanosine, Michelson and Todd are the 
only ones who report a specific rotation as well as a 
melting pomt for this compound Recently ıb be- 
came desirable to prepare benzylideneguanosine in 
this laboratory Usmg the same general method 
described previously1, we have obtamed a benzylidene- 
guanosine with a meltmg pomt m agreement with 
those already reported, but with a specific rotation 
which 1s quite different On the other hand, benzyl- 
ideneadenosine has also been prepared and has been 
found to be identical m physical properties with the 
substance described by Michelson and Todd! 

Anhydrous guanosme from yeast nucleic acid 
(mp 235°C decomp (all melting pomts are un- 
corrected), [«]p® — 60 2°m01WN sodmm hy- 
droxide*, c 305, [o]p** — 341° in dimethyl- 
formamide, ¢ 0 122) was used as the startmg material 
in the preparation of the benzylidene derivative 

* This specific rotation 1s for guanosine containing two molecules 


of water of crystallization, all other specific rotations given in this 
communication are calculated on an anhydrous basis 
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Crude benzylideneguanosme was isolated m 74 per 
cent yield (m p 282-287°C decomp , [æ]p?? — 88° 
m 0 1N sodium hydroxide, c 0 62) Contrary to 
the experience of others!, repeated recrystallzation 
from 70 per cent ethanol failed to yneld an analytically 
pure product On recrystallzation from aqueous 
‘Cellosolve’, however, one-third of the crude material 
was recovered as a crystallme product (rosettes of 
flat leaves) Recrystallization of this maternal from 
70 per cent ethanol left the meltıng pomt and specific 
rotation unchanged The properties of this sample 
are as follows melting pomt, 301-2°C (decomp), 
[z] — 73 2° m dimethylformamide, c 1 413, 
[«]p** — 72 5° m pyridine, c 0 588 (a nearly saturated 
solution of our benzyldeneguanosine m pyridine , 
Michelson and Todd’s results mdicate that ther 
benzylideneguanosme is much more soluble in 
pyridine), [a]p** — 79 8° m 01N sodium hy- 
droxide, c 0 602 The analytical results are, further- 
more, in good agreement with the values calculated 
for benzylideneguanosine (found, m material dried to 
constant weight wm vacuo at 110° C, 5494, H, 
4 52, N,18 91, calculated for C,,H,,0;N; C, 54 98, 
H, 462, N, 18 86 per cent) 

The above data, m conjunction with those of 
Michelson and Todd}, mdicate clearly the existence 
of benzylideneguanosine isomers Although the 
nature of this isomerism 1s not at present understood, 
several explanations are possible (l) the isomerism 
may be due to the substitution of the benzylidene 
group in different positions on the nucleoside , (2) the 
isomerism may be due to the new asymmetric centre 
mtroduced by the substitution of a benzylidene 
group m guanosine Further experiments are m 
progress to determine the structures of the isomers 

This research was supported m part by the Umted 
States Atomic Energy Commission 

Davin Lipkin 
GEORGE © MCELHENY 
Department of Chemistry, 
Washington University, 
St Louis 5, Missouri 
Sept 21 


Bredereck and Berger, Ber , 78, 1124 (1940) Gulland and Overend 
A He , 1880 (1948) Michelson and Todd, J Chem Soc, 
76 (1 


Arylamine-N-glycosides 

Tae study of amine-N-glycosides has been stimu- 
ated ın recent years by the occurrence of this type 
of compound m nucleic acids and m certain co- 
mzymes The present position 1s that, whereas the 
rucleosides are generally accepted as bemg N- 
uranosides, the structures of the simpler compounds 
£ this type, such as amlime-N-glucoside (glucose 
milide), have not yet been firmly established? 

Aniline condenses with p-ribose under different 
onditions to give two distinct crystalline anilme- 
{-p-ribosides, one of which, 1t has been suggested, 
3 a pyranoside, whereas the 
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the presence or absence of water By heating aniline 
with ribose ın anhydrous ethanol, we have mvariably 
obtained somer A, of meltmg pomt about 130° 
[a] 7 + 186° (c, 08 m pymdime) If the reaction 1s 
carried out with moist ethanol there results isomer B, 
of meltang pomt about 115°, [x] + 62° (c, 10 m 
pyridine) A ıs the furanoside of earher workers®™4, 
and B their pyranoside Attempts to recrystallıze A 
from moist ethanol give B , similarly, B 18 converted 
to A im dry ethanol Although there are some dis- 
crepancies ın the specific rotations of the two com- 
pounds as determined by different workers (see 
accompanying table), ıt ıs clear that ın methanol, at 
least, the specific rotations of the two compounds 
change to approxumately the same final value, which 
does not he between the mdrividual values If the 
methanolic solution of constant specific rotation 18 
allowed to evaporate to dryness in the laboratory 
atmosphere, the crystals deposited are B in every case 

The simplest explanation of this behaviour 1s that 
each of the two compounds A and B is converted m 
solution into an equilibrium mixture of 4, B and the 
acyche, Schiff’s base type of compound We have 
no evidence in support of the existence of this third 
form ‘The contrast m behaviour between the stable 
O-glycosides and the labile N-glycosides is very 
strikmg This facle mterchange of forms m solution 
apparently general for arylamine-N-glycosides, ren- 
ders imappheable most of the chemical methods 
normally used for elucidating structure The use of 
infra-red absorption spectra measurements appears 
promising, but has not yet been widely mvestigated! 
It is noteworthy, however, that all the characterized 
derivatives prepared from arylamie-N-glycosides 
have the pyranose ring system For example, anilme- 
N-glucoside has been shown to yield, on acetylation, 
a mixture of «- and §-aniline-N-glucopyranoside 
tetra-acetates! After many experiments, we have 
now been able to methylate aniline-N-glucoside 
under mild conditions with dimethyl sulphate to 
obtam 2 3 4 6-tetramethyl §-aniline-N-gluco- 
pyranoside in rather low yield In addition, the two 
aniline-N-ribosides have been shown to give aniline- 
N-ribopyranoside tri-acetate®*, and f6-aniline-N-gal- 
actoside ış acetylated to the pyranoside tetra- 
acetates* 

Although m many cases two crystalline somers 
of the arylamine-N-glycoside have been obtained, 
this ıs not invariably true Aniline-N-glucoside 1s 
known only as an amorphous solid, whereas p- 
toluidine-N-glucoside and amline-N-galactoside have 
each been isolated ın one crystalline form only, prob- 
ably the 6-pyranoside By using anhydrous con- 
ditions for the preparation of N-glycosides, we have 
been successful, ın certain cases, ın obtaining a new 
isomer The case of p-toluidme-N-glucoside illustrates 
this The only isomer previously known has melting 
pomt 117-118°, [a]p — 101 > —46° (e 05 m 
methanol), whereas the compound obtamed using 
anhydrous ethanol has melting pomt 135-136°, 








ther 18 a furanoside? How- 
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ver, as has already been x lalp of A | lalp of B 
iomted out, further evidence Ref In methanol In pyridine | In methanol | In pyndine 
3 necessary before the struc- 2 | Not given +176 5° —» + 156 6° Not given | + 63 4°» + 48 6° 
ures assigned to these com- 3 Not given sae 180° Not given ii + 80" A 
y solvent ry solven 

iounds can be accepted We q gee 4 161° 40000. gde 
ave now shown that when (moist solvent) (moist solvent) 
mhne reacts with mbose m owe a Sees re +182°— + 523° | + 23% + 18° | + GBP + 50° 

Tesen F Laura 
Ieoholic solution the isomer authors | $ 135° ~ 14° + 186° + 24° — + 10° + 62° 
Thich 1s obtamed depends on 
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[x]p + 209 — —45° (cœ 06 m methanol), and is 
probably a-p-toluidine-N-glucopyranoside In the 
same way we have obtained evidence for the existence 
of an aniline-N-galactoside distinct from the pre- 
viously known one It appears to be general, where 
two isomers have been obtained from the same sugar 
and amine, that their specific rotations in methanol 
change to the same final equilbrrium value 

We acknowledge our mdebtedness to Roche 
Products, Ltd , for a generous gift of rbose, to the 
Chemical Society for a grant from the Research 
Fund, and to Merioneth County Education Com- 
mittee for a scholarship awarded to one of us (G.P E) 
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The ‘Turn Over’ Transition of Suberic Acid 


A LATTICE transition which is not mduced by 
nuclei or boundaries but takes place sumultaneously 
in the whole of a crystal by the Jump of a whole 
lattice plane 1s termed ‘turn over’ (Umklappen) Such 
transitions are observed with certain metals (cobalt, 
thallium) and especially in the austenite ~ martensite 
transition When, ın 1941 m this Iaboratory!, the 
phenomenon was discovered for the first time with 
an morganic salt (potasstum dichromate), we were 
mformed by Prof L Kofler (Innsbruck) that a similar 
‘flashhke’ transition can be observed with suberic 
acid crystals The features of this ‘turn over’, as we 
have observed 1t, are described here 

Sufficiently pure suberic acid, molten between two 
cover glasses in a Leitz heating-stage of a polarizing 
microscope, crystallizes on cooling at 143°C ın the 
form shown schematically m Fig 1 (right) On 
further coolng, at 90°C, the crystallites, every one 
separately, suddenly split up ito a seres of smaller 
crystallites, separated by striae perpendicular to the 
longest dimension of the original crystal, as shown m 
Fig 1 (left) The strated form remams unchanged 
down to room temperature On reheating, at 90°C, 
the strie disappear, again simultaneously and mde- 
pendently over the whole area of an original crystallite 
or a large part of ıt, and, by a number of such flashes, 
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the high-temperature picture 1s restored This cm 
be repeated many times This transition of the fre 
aeid does not occur with the amide, the ammoniun 
or sodium salt 

X-ray photographs were taken both of the high 
and low-temperature forms, with ron Ka radiator 
and a camera diameter of 57 3 mm Liquid suber: 
acid was sucked into a piece of Mark capillary sur 
rounding an electrically heated axial platinum wire 
The whole was rotated through 120° about thi 
camera axis The temperature-voltage characteristic: 
of the arrangement bemg known, ıb was possible t 
keep the preparation at the temperature desired o: 
to change its temperature quickly The high-tem 
perature form, crystalhzed from the melt betweer 
143° and 90° C , mn this arrangement forms large anc 
orientated crystals so that only a few spots appearec 
on the film In order to obtam measurable rings, r 
was necessary to melt the acid for 15 sec and allow 
it to crystallize anew above 90°C once a minute 
for one hour Figs 2 and 3 were obtamed from tht 
high- and low-temperature form respectively 

Suberic acid 1s reported? to crystallize ın. the mono 
chmice system with @=1012A,b=506A,c= 
12 58A, B = 135°, two molecules lying parallel tı 
c m @ base-centred cell The diagrams, after sub 
traction of faint platinum lines, were indexed on thi 
basis, and indices, spacings and estimated intensitie. 
are given ın the accompanying table for the calculatec 
diagram, for the cold- and the hot-form 


X-Ray SPACINGS (d) AND INTENSITIES (J) 








hkl d (calc ) d (cold) | I (cold) d (hot) I (hot) 
8 88 8 55 5 — — 
4 44 4 33 3 — — 
4 13 406 5 4 30 5 
3 58 3 73 2 8 80 5 
3 33 3 50 5 — — 
2 96 3 04 2 _ _ 
2 92 293 4 3 02 3 
2 40 2 25 2 2 34 1 
214 216 2 — — 
185 1 84 2 — — 











The cold form corresponds to the calculatior 
without systematic deviations As for the hot form 
it 18 characteristic that only the mteiferences Ak( 
appear This can be seen directly ın Fig 2 where, a 
the position of the mner circle (001) of Fig 3, only ar 
‘amorphous rmg’ appears This mng appears equally 
with liquid suberic acid and can be ascribed to the 
hqud state bemg present durmg a quarter of the 
exposure Hence, the high-temperature modificatior 
shows lattice order only m the directions per. 
pendicular to the c-axis whereas ın the c-directior 
it is ‘liquid’ 
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For the cold form, the smaller angle at the centr- 
mg chain m the plane perpendicular to ¢ 1s calculated 
to be 71° On transition to the hot form, withm the 
accuracy of the few hnes available, calculation m- 
‘ducates a dilatation of 4 5 per cent m the a-direction 
and a contraction of 3 per cent m the b-direction 
This makes the above-mentioned angle decrease to 
67° The same tendency of the angle to approach 60° 
(hexagonal arrangement) has been observed by 
A Muller? on heating long-chain paraffins, and 1s 
explamed by increasing rotation of the carbon chains 
about the c-axis If we assume now that at the transi- 
tion point this rotation begins to cover the full circle, 
1t will eliminate m the hot form a considerable part 
of the dipole forces between the carboxyl’ groups of 
neighbourmg parallel chams which, in the cold form, 
hold these groups ın one plane Thus, a parallel shift 
of the chains into disordered positions may be made 
possible 

As for the question why it 1s exactly that suberic 
acid shows this interesting type of transition, it 18 
-perhaps of terest that the high-temperature modi- 
fication forms mixed crystals with adipic acid but 
not with sebacic acid, and that (001) 1s very weak 
in the former and strong in the latter Perhaps the 
transition point, sharp or not, 1s situated below room 
temperature for adipic and above the melting pomt 
for sebacic acid, and observable only with suberic 
acid (only these two acils are comparable, as those 
with odd numbers of carbon atoms have double 
elementary cells, see ref 2) 

A flashlike transition has been described also by 
C Weygand‘ for “Tridekansaure”’, however, we 
were unable to vernfy it, either with tridecylic 
(tridecanoic) or with myristic (tetradecanoic) acid 
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Molecular Interaction and its Relation to 
the Formation of Sodium Dodecylsulphate- 
Cetyltrimethylammonium Bromide 
Complex 


Ir 19 well known that anionic and cationic deterg 
ents are not compatible in aqueous phase when they 
are present m equimolecular amounts Compatibility 
1s only observed for certain ratios which depend upon 
the molecular structure of both components Pre- 
capitation of aniomec by cationic detergents present: 
in equimolar amounts constitutes the basis of one 
of the methods used for their estimation The work 
carried out by Salton and Alexander: has shown this 
method to be applicable for determming small 
amounts of such pure detergents 

When the reagents are not well purified, the above 
method of titration is no longer valid, due to traces 
of polar compounds such as long-chain alcohols 
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which are known to mteract with the detergent to 
form a molecular association Relatively high amounts 
of hexyl or heptyl alcohol are needed to prevent the 
precipitation, whereas the presence of octyl or nonyl- 
alcohol m equimolecular ratio will mhibit the 
formation of sodium dodecylsulphate — cetyltrumethyl- 
ammonium bromide complex For example, an 
M/300 solution of these substances with octyl alcohol 
will be completely clear when these reagents are m 
the molecular ratio 1 1 1, m the absence of the 
alcohol a marked flocculation of the sodium dodecyl- 
sulphate — cetyltrmethylammonium bromide com- 
plex is observed It 1s clear that the alcohol - sodium 
dodecylsulphate complex 1s competing with the 
sodium dodecylsulphate ~ cetyltrmmethylammonium 
bromide association, and that as a result of the 
presence of the Jong-cham alcohols (Cs, C,) the 
anionic detergent has lost certain of its properties 
Schulman? has already shown that cholesterol will 
mhibit precipitation of sodium cetylsulphate by 
addition of silver nitrate The results now obtained 
show that with octyl alcohol a strong molecular inter- 
action occurs and demonstrate the existence of a 
1 1 complex of sodium dodecylsulphate—octyl 
alcohol, a conclusion already reached by Matalon? 
The imbibition of precipitation of anionic by 
cationic detergents appears then to be due to com- 
petition between two types of molecular mteraction 


R MATALON 
M R J BALTON 
M ConEN 
Department of Colloid Science, 
Free School Lane, 
Cambridge 
Oct 12 


1 Salton, M R J, and Alexander, A E, Research, 2, 247 (1049). 
3 Schulman, J H, Trans Farad Soc, 38, 1116 (1937) 
? Matalon, R (unpublished work) 


Exchange of Carbon-I3 Dioxide between 
Solid Carbonates and Gaseous Carbon 
Dioxide 


In connexion with a study of the reaction mech- 
amism of the thermal decomposition of dolomite, we 
are investigating exchange between carbon-13 dioxide 
(8CO,) and solid carbonates at high temperatures 
To our knowledge exchange reactions using isotopic 
tracers between gaseous and solid reactants have, 
so far, only been carmed out? on oxides and 
oxygen-18 

Depending on temperature and partial pressure of 
carbon dioxide, dolomite can be decomposed either 
partially to MgO + CaCO, or completely to MgO + 
CaO (Experiments on the isobaric thermal decom- 
position of dolomite at various pressures of carbon 
dioxide have been carried out sumultaneously and 
will be published elsewhere) In order to obtam 
further information on the reaction mechanism m- 
volved, a detailed mvestigation, particularly on the 
first stage of decomposition, was thought appropniate 
In this case two questions unmediately arise (a) Is 
calerum carbonate primarily formed from the original 
dolomite lattice 7—-CaMg(CO,), -> MgO + CaCO, + 
CO, (6) Is dolomite first decomposed to magnes1um 
and calerum oxides, when, under sufficient partial 
pressure of carbon dioxide, the latter then recom- 
bines to form calcrum carbonate ?-—(1) CaMg(CO3), > 
MgO + CO, + CaO + CO, (n) CaO + CO, + CaCO, 
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It was hoped to distinguish between these two 
mechanisms by studymg the thermal decomposition 
of dolomite m presence of labelled carbon dioxide 
BOO, generated from barum carbonate labelled 
with 62 per cent carbon-13 was used for expermments, 
and isotopic abundance ratios were measured on a@ 
Consolidated~Nier mass-spectrometer, model 21-201, 
at an accelerating voltage of 1,160 volts and a mag- 
netic field-strength of 2,200 gauss A resolving power 
of 0 043 per cent was obtained and a peak height of 
15 volts was used for the 44 peak 

Practically chemically pure well-crystallized dolo- 
mite (Thornwood, New York) was used Fmely 
ground material was spread in a thm layer on the 
walls of a quartz tube Generation of carbon-13 
dioxide, degassing of solid carbonates, mixing of 
normal and labelled carbon dioxide and drawing off 
of samples were carned out under proper conditions 
on a high-vacuum system Care was taken to obviate 
‘memory’ and contammation effects at all stages 
during experiments 

In an initial series (I) (control experiments) dolo- 
mite was first decomposed to magnesium oxide plus 
calcium carbonate ab a temperature of 700°C and a 
pressure of carbon dioxide of about 400 mm These 
conditions were chosen from our experience with 
isobaric thermal decomposition expermments As a 
sequel to this, the solid reaction product was heated 
for one hour to the same temperature and under the 
same pressure of carbon dioxide, which, however, 
now contained approximately 20 per cent carbon-13 
dioxide 

In a second series (II) of expermments, thermal 
decomposition of dolomite was carmed out m the 
presence of carbon-13 dioxide under identical con- 
ditions Imitially a degree of exchange was obtamed 
by the difference of carbon-13 content m samples of 
carbon dioxide gas taken before and after exchange 
Greater accuracy, however, was obtaimed by direct 
measurement of carbon-13 content of the carbon 
dioxide evolved when magnesium oxide plus calcium 
carbonate were completely decomposed after ex- 
change at 700°C, evolved carbon dioxide being 
condensed with liquid oxygen 

For comparison purposes a sample of calcite 
(Cherokee County, Kansas) was treated under corre- 
sponding experimental conditions with carbon-13 
dioxide 

Some of the results obtained are tabulated m 
Table 1 


























Table 1 
Atomic per cent carbon-13 l 
Total i 
Weight | pressure; Inre- | Incar Calcu- Ob- | 
of car- | of car- | action | _ bon lated | served ! 
Experi- | bonate | bon di- gas dioxide for as pel- 
ment (mgm ) oxide at} after [evolved | eom- | centage 
700° © ex- oncom-| plete | of com- 
(mm) | change | plete ex- plete 
decom- | change ex- 
position change | 
Dolomite | 100 0 400 124*| 1 24* — ee 
Dolomite} 101 2 408 21 82 4 48 145 31 0 
Series I 100 0 422 19 71 4 49 143 814 
i 
; Dolomite 99 4 395 21 24 5 67 149 33 1 
Series II 98 0 408 21 20 5 72 147 390 | 
Calcite 100 3 397 19 42+) 280 10 3 272 i 











* This shows that isotopic abundance of carbon-13 in normal and 
bound carbon dioxide 13 the same 

t Percentage of carbon-18 before exchange was 2156 From 
carbon-13 content after decomposition (2 80 per cent), carbon-13 
content in the reaction gas after exchange can be caleulated Caleu- 
lated value 19 6 per cent, observed value 19 4 per cent 
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From the above results ıt is apparent that « 
considerable exchange occurs between solid carbon 
ates and gaseous carbon dioxide The exchange xr 
series II, where the dolomte was decomposed ım the 
presence of carbon-13 dioxide, is defimtely higher 
than ın series I, where exchange occurred after de 
composition to magnesium oxide plus calerum 
carbonate With natural calcite there ıs a distinct 
exchange which ıs, however, lower This 1s presumably 
due to the different subdivision of calcium carbonate 
and consequent difference ın surface area avaiable 
for exchange reaction 

That exchange is a surface effect ıs an obvious 
conclusion, m so far as exchange would take place 
rather rapidly m the surface layer of the solid and 
then would proceed more slowly mto the mtertor of 
the particles? To confirm this, the reaction product 
was completely decomposed after exchange as 
deseribed This time, however, the condensate was 
collected as two or three successive fractions at the 
tame intervals indicated below These fractions showed 
a decreasing content of carbon-13, mdicating that the 
most enriched samples were obtained*in the first gas 
evolved (see Table 2) 















































Table 2 
‘ me. Ce 
| Atomic per cent carbon-13 
‘ Total |—--—-— —— 
pressure In carbon dioxide evolved | 
| Weight of In re- on comnlete decomposi- 
Experi- |of dolo- | carbon | action tion of the reaction 
+ ment mite | dioxide gas product MgO -+ CaCO, 
1 (mgm ) at after Fractions condensed from 
700° 0 ex- 0-5 5-15 15-35 
(mm) | change | min mn min | 
Dolomite} 100 3 404 20 55 5 57 2 80 2 20 
Series I 100 1 400 19 84 514 2 80 2 25 
0-15 min 
| Dolomite 99 6 385 21 74 5 66 401 
| Series IT : 

















The higher exchange m series II, which is well 
reproducible, can be readily explamed by reaction 
mechanism b, assuming that calerum carbonate 1 
regenerated by a reaction of primarily formed calerny 
oxide with carbon dioxide from the gas phase 8c 
far, however, 1 1s not possible to exclude the alterna- 
tive mechanism, namely, the primary formation of 
calcram carbonate from the original dolomite lattice 
In this case, higher exchange may be due to a higher 
reactivity of calcium carbonate during rearrangement 
of the lattice (Hedvall effect) 

At the moment ıt 1s preferable to leave the question 
open and to discuss ıt further m conjunction with 
present X-ray investigations on thermally decom- 
posed single crystals of dolomite 

Experments on rate of exchange at different 
temperatures and pressures are contemplated, and 
surface area measurements will be carmed out mm 
conjunction with these 

This note is published by permission of the South 
African Council for Scientific and Industrial Research 

R A W Harr 
L H Srem 
National Chemical Research Laboratory, 
J D Louw 
National Physical Laboratory, 
SA Council for Scientific and 
Industrial Research, 
Pretoria 
Sept 29 


1 Allen, J A, and Lauder, I , Nature, 184, 142 (1949) 
3 Houghton, G, and Winter, E R S, Nature, 164, 1130 (1949) 
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Radio Reflexions from a Column of 
lonized Gas 


No 4241 


A THEORETICAL discussion by Herlofson! shows that 
> narrow 1onized column—such as a meteor trail— 
will be a particularly good reflector for radio waves 
of frequency v if the electric vector m the waves 
$ perpendicular to the axis of the column, and the 
alectron density ıs approximately equal to = v? 
(Mr Herlofson informs me that his note m The 
Dbservatory 18 not correct , m particular, resonance 
will occur for values of s near —1 mstead of 0 A 
revised theory wul be published elsewhere ) In this 
zase, even a column which 1s very narrow compared 
with a wave-length will. reflect as efficiently as a 
metal strip with a width comparable to a wave- 
ength The strong reflexion 1s a resonance effect, and 
will be damped 2f the electron collision frequency 1s 
aot small enough 

This effect has been studied by measuring the re- 
jexion of 30-cm radio waves from a mercury dis- 
sharge in a tube with a diameter of 32 cm and a 
ength of 80 cm This diameter was chosen because 
t is a small fraction of a wave-length and hence 
v6uld show the resonance effect clearly In addition, 
ihe electron density as function of discharge current 
s known for a tube of this diameter from probe 
neasurements by Langmuir and Mott-Smith? 


9 os 10 153 


Amplitude of reflected wave ies a ynenen of discharge current 
amp 


The radiation was supplied by a 10-W transmitter 
ith a Yagi aerial 1 5 metres away from the tube, 
ad the reflected signal was measured at the same 
istance from the tube by a simular aerial connected 
2 & crystal detector The two aerials were separated 
y about 50 cm 

Disturbing reflexions from the glass tube and the 
tboratory walls were often comparable to the 
flexion from the discharge, but they could be 
ımmated by repeated measurements with the dıs- 
1arge tube m different positions over a range of 
ne-fourth of a wave-length 

The vapour pressure was kept independent of the 
scharge current by a powerful air blast which 
oled the tube walls to about 25°C Special pre- 
vations were taken to eliminate instabilities in the 
scharge current, which would have a marked 
fluence on the measurements 

The accompanying graph 1s typical for the results 
stained From the data of Langmuir and Mott- 
mth, resonance was expected to occur for a dis- 
iarge current of about 0 8 amp The main peak 1s 
yserved at 093 amp The maximum power re- 
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flected from the discharge amounted to about 80 per 
cent of the power reflected from a metal strip half 
a wave-length wide 

The existence of multiple resonance peaks had 
not been anticipated, and ıs not yet fully ex- 
plained If the amplitude and phase of the re- 
flected wave are plotted in the complex plane, three 
resonance loops appear It is noteworthy that the 
ratio between the discharge currents for successive 
maxima (and hence between the electron densities) 
1s equal to 4/2 withm the accuracy of measurement 

If the aerials were turned 90° about their axes, so 
that the plane of polarization became parallel to the 
discharge tube, the amplitude of the reflected wave 
became unobservable for all values of the discharge 
current Sumilarly, any radiation in a direction 90° 
from the madent beam was masked by radiation 
reflected from the glass tube 

In a prelummary mvestigation of the effect of 
electron collisions, the cooling air blast was, removed. 
The rise of temperature increased the mercury vapour 
pressure by twenty times, and the amplitude of the 
resonance maximum fell to a small fraction of the 
amphtude at 25° © 

Denno, Prime and Craggs? have recently reported 
a set of sumiar measurements with 3-cm radio 
waves, but since their tube diameters are equal to, 
or larger than, the wave-length, a comparison of their 
results with theory or with the present experiments 
is not easy 

Daa ROMELL 

Department of Electronics, 

Royal Institute of Technology, 
Stockholm 
Oct 11 

1 Observatory, 68, 230 (1948) 
3 Qen Elec Rev, 27, 762 (1924) 
3 Proc Phys Soc, B, 63, 726 (1950) 


Single-Crystal Neutron Diffraction 
Analysis 


In the past five years, neutron diffraction analysis 
has been carried out with wide neutron beams and 
specimens of several cubic centumetres in volume, in 
order to obtain a manageable diffracted mtensity 
Such an expedient has many disadvantages In the 
powder method it leads to bad resolution, and in- 
coherent scattermg in the sample produces a back- 
ground which 1s sometimes larger than the significant 
counting-rate This is particularly serious for the 
study of hydrogenous substances, which give large 
disordered scattermg, and it has been widely concluded 
that deuterr:um compounds must be used in their 
place -With smgle-crystal methods the Imitation 
arises from the severe extinction of the neutron beam 
A single crystal suitable for structure analysis must 
ın general have dimensions of about 1 mm! 

A technique ıs now proposed which permits the use 
of a small single crystal m conjunction with a pile 
of only moderate neutron flux. It has the following 
advantages over prevailmg methods the counting- 
rates are greater, the ratio of Bragg peak to back- 
ground count ıs improved to the degree that many 
hydrogen-contaming substances may be studied, 
and the use of a small smgle crystal means that 
structures of greater complexity may be attempted 

To gain the necessary intensity, the incident radia- 
tion 1s not monochromatized, but comes straight from 
the pile (Fig 1) In these circumstances the collmma. 
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Neutron spectrometer 


tion may be relaxed a geometrical gain of order 
10 follows, since the solid angle from which diffracted 
neutrons are received at the counter is equal to the 
whole angular aperture of the collimator, instead of 
the small angular divergence of the beam reflected 
from a monochromating crystal In the apparatus 
shown, a pencil of diffracted radiation from a crystal 
of dimensions up to 2 mm may be mtercepted, 
between Bragg angles of 13° and 59°, by a mmature 
counter? of efficiency 20 per cent 

The ‘mtegrated reflexion’ to be measured in a 
structure analysis by this method 1s the peak counting- 
rate of the crystal rockmg curve ‘This is recorded 
for each reflexion of mterest with an mdependent 
setting of both crystal and counter Over the range 
3 2-0 85 A of d spacings, 1t can be so arranged that 
the mean wave-length taking part is always that 
which, mdependently of d, gives the maximum 
counting-rate The shape of the pile spectrum then 
discriminates against the higher- and lower-order 
reflexions from the plane examined 

The confusion of all the orders of a given plane is, 
of course, the fundamental weakness of the method 
If the structure factors of all orders are the same, 
second-order impurity in the first-order beam 1s only 
about 3 per cent, but subharmonic impurities in 
the higher-order reflexions give rise to large cor- 
rections 
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Rocking curves from smal 
crystals of sodium chloride and 
naphthalene are reproduced ip 
Fig 2, and show intensities about 
ten times what 1s commonly 
obtained with a few cubic centi 
metres of powder The peak-to 
background ratio for sodium 
chloride may be compared with 
the published value of 34 ob 
tained by the powder method? 
The improvement, lıke the ın 
crease mn intensity, 1s sufficiently 
m excess of expectation tc 
suggest that the powder tech 
nique 18 capable of still further 
development ‘Indeed, the inten 
sity 13 enough to show that with 
projected high-flux piles, neutron 
diffraction analysis may be pur 
sued with small crystals and 
monochromatic radiation im 
a manner altogether similar tè 
that of modern X-ray crystallography 

The curve for naphthalene indicates that informa 
tion about hydrogenous organic structures 19 already 
within reach of the methods of neutron diffraction 

R D LowpE 
Atomic Energy Research Establishment, 
Harwell. 
Oct, 2 
! Bacon, G E, and Lowde, R D, Acta Cryst , 1, 303 (1948) 
*Lowde, R D, Rev Sev Instr , 21, 835 (1950) 
* Wollan, E O,and Shull, © G , Phys Rev , 73, 837 (1948) 
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Electrical Behaviour of Non-Aqueous 
Disperse Systems 


THE electrical conductivity of dispersions of con 
ductive powders mereases with time of rest afte 


dC/dt 
ee Ktn 
a F 


where n 18 an exponent between unity and 1 5, ani 
dC/dé 
C 

stantaneous conductivity, however, at any give: 
state of rest after shear mecreases with mcrease r 
the ac or DO potential apphed, attammg a: 
asymptotic value at an EmM¥F depending on th 
composition of the material Measurement of specifi 

inductive capacity of flocculate 


shear according to the expression 





K 1s equal to 





when tame ıs umty The m 
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presents great difficulties owin 
to the time involved m securm 
a balance and the constan 
growth of conductivity due t 
thixotropie effect Nevertheles: 














indications are shown of specifi 
mductive capacities of the orde 
of thousands when measured e 
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The specific inductive capacit 
of deflocculated systems of lo 
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Fig 2 Rocking curves from (a) 1 3 mm ® of sodium chlonde, (200) plane, mean wave-length 
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48 A , and (b) 0 9mm ‘of naphthalene, (001) plane, mean wave-length 
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conductivity varies very litt. 
with shear history when mea: 
ured at 1 volt on an ac bridg 
At Dc voltages up to 120 volt 
the specific mductive capacit 


330A as measured by a discharge | 


no 4241 February 10, 1951 
the system, arranged as a condenser, through a 
ballistic galvanometer may be up to fourfold of those 
recorded at 1 volt ac Under these experimental 
conditions, flocculated systems comprismg conducting 
‘particles exhibit values of specific inductive capacities 
reaching one or two thousand m spite of thew high 
conductivities, and their slow rate of charge leakage 
is completely out of agreement with ther known 
conductivities Their specific inductive capacities 
also increase with the tıme under charge, often only 
attaiming a maximum value m sixty seconds Imme- 
diate remeasurement at a lower EMF reproduces 
the specie mductive capacity orginally shown at 
the lower voltage, so that the effects noted cannot 
be due to progressive flocculation or the more intense 
flocculating action mduced by the electric field 

The high specifie inductive capacities of floceulated 
dispersions must be connected in some manner with 
their supermmposed conductivities, since dispersions 
of non-conductive powders show vanishingly small 
conductivities and low specific mductive capacities 
even when flocculated 

The high specific mductive capacities of flocculated 
systems cannot be ascribed entirely to the reduction 
of volume of the dielectric medium arising from the 
presence of the conducting particles, as deflocculated 
systems of similar volume concentrations show values 
little greater than that of the medium Rather 1s ıt 
connected with the friction exhibited by the thm 
quasi-solid interstitial films of the medium, which 
give rigidity to the dispersion at concentrations of 
disperse phase well below those corresponding to 
eritical packing 

A. DE WAELE 
R W Rarsirpd 
Research Laboratory, 
Gestetner, Limited, 
London, N 17. 
Oct 12 


Effect of Ultrasonic Vibrations on 
Filariasis of the Cotton Rat (Sigmodon 
hispidus) 

Smart animals are very susceptible to mmute 
doses of ultrasonic vibration We have tred to 
influence the parasites of experimental mfections 
with Bilharzıa Mansom m mice’ and Litomosordes 
carınvı in cotton rats 

With Bilharzıa, we observed no result at all With 
Iatomosordes, we noticed m two animals a very 
definite action on the microfilare very akin to the 
action we observed with S Bettini! on Filaria ummiits 
of the dog after myection of dibromosalicyl Our 
apparatus worked on a frequency of 940 ke {s 

(1) Two cotton rats were held on therr backs, and 
their chests wetted with water The quartz vibrator 
was rubbed on the chest, on the first at 1 5 watts/em °, 
on the second at 2 watts/em *, for two minutes 
the first cotton rat, we noticed a decrease from 100 
to 9 microfilariz m ten fields during the first week , 
then they rose again to 40 
- In the second cotton rat, mierofilarie were reduced 
from 30 to 4 durmg the first week The anımal 
suffered from diarrhoea and conjunctivitis, and died 
on the eighth day The adult filarıæ ın ıb were alive , 
when the head was cut off, we noticed the effect 
mentioned earlier!, namely, larve at the morula 
stage and some others more advanced, but granular 
and wregular 
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(2) In a second expermment with three cotton rats, 
every animal received one daily treatment during 
three successive days with 1 5 watts/cm * during 1, 2 
and 5 min , and a daily blood exammation was made 

In the first rat, there was no action at all In the 
second, the microfilarie fell from 25 to 3 and remained 
so for several days The third (fall from 30 to 1) died 
on the seventh day, with the same symptoms as 
those observed ın the first experrment Adult filarie 
were alive, but the appearance of the uterine content, 
after decapitation, was the same as ın the first experi. 
ment 

The fact that the two cotton rats which received 
the highest dose ın the two experiments died with 
similar symptoms and showed simular action on the 
muicrofilarie suggests that this was due to the ultra- 
some vibrations, probably acting on the parasites 
We were unfortunately unable to try other fre- 
quencies which might be more effective against the 
parasites and less harmful to the host 

Acknowledgment 1s due to Dr A Argamakoff, 
who kindly let us use an apparatus of his own con- 
struction 

E LAGRANGE 

Division Pharmaceutique, 

Umon Chimique Belge, 
Brussels 
Oct 6 


1 Bettini, S, and Lagrange, B, Rw di Parasstolopia, 8 (1947) 


Angstrom Units, A. or A.? 


In 1907 the International Solar Umon (later to 
be embodied in the International Astronomical 
Union) adopted IA for ‘International angstrom’ 
In a report on series ın line spectra prepared by A 
Fowler for the Physical Society ın 1922 the author 
says ‘The unit of wavelength 1s the Angstrom unit 
or ‘angstrom’, as 1b 1s now beginning to be called” 

Since that time the use of the letter ‘A’ has been 
m general use among spectrographers, until just 
recently certam authors have begun to write ‘A’ 
agam This would appear to be a retrograde step, 
It ıs certamly not ın accord with the practice of most 
established workers m the subject 

In the well-known report on symbols issued by a 
jomt committee of the Chemical, Faraday and 
Physical Societies in June 1937, the small capital 
roman ‘A’, with no accent, 1s the accepted symbol 
It also occurs thus in the Spectrophotometric Terms 
and Symbols laid down by a Committee for the 
Society of Public Analysts m 1942 Pickmg up a 
few books at random, I find that m report No 9 on 
Progress in Physics, 1942-43, C H Bamford uses ‘A’ 
In the same publication R W B Pearse, in a paper 
on “Spectra m the Night Sky”, uses ‘A’, the same 
author m a recent Royal Society paper on the 
identification of molecular spectra again writes ‘A’. 
As for American authors, Brode (“Chemical Spectro- 
scopy”), Sawyer (“Experimental Spectroscopy”) and 
most authoritative of all, George R Harrison m his 
“Wavelength Tables”, all use ‘A’ Examples might 
be multiphed indefimtely, while among the hundreds 
of Enghsh mdustrial spectrochemical analysts, the 
practice of writmg ‘A’ is, I beleve, universal 

F Twyman 

Hilger and Waits, Ltd , 

98 St Pancras Way, 
London, NW 1 
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FORTHCOMING EVENTS 


( Weelings marked with an asterisk * are open to the public) 


Monday, February 12 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment London, W C2), at 530 pm-—Discussion on “In- 
ventor, Engineer and Manager” (to be opened by Mr P P Eckersley) 

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY (at the 
Universily, Manchester), at 530 pm —Prof § C Harland, FR S 
“The Evolutionary History of Cotton” (Percival Lecture) 


Tuesday, February 13 


BRITISH PSYONOLOGICAL SOCIETY, INDUSTRIAL SECTION Gn Room 
105, London School of Hygiene and Tropical Medicine Leppel Street, 
London, W G1), at 1 pm—Mr David Co. “The Organization of 
Repetitive Tasks” 

ZOOLOGICAL SOCIETY OF LONDON (at the Zoological Gardens, 
Regent's Park, London, N W 8), at 5 p m —Scientific Papers 

INSTITUTION OF EIECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, Victona Embankment, London, WC 2), at 
5380pm—Mr A Hine “The Inductor Compass” 

SOCIETY OF CHEMICAL INDUSTRY, CHEMICAL LNGINEFRING GROUP 
(at the Geological Society, Burlington House, Piccadilly, Lendon, 
Wi), at 530 pm—Mr C W Bonniksen “Ihe Manufacture of 
Alginatcs” 

UNIVERSITY or LONDON (at King’s College, Strand, London, W C 2), 
at 530 pm—Mr H A Sieveking “Some Aspects of the Develop- 
ment of Hydro electric Power” * (Further Lectures on February <0, 
27 and March 6) 

ROYAL AERONAUTICAL SocmT: (at 4 Hamilton Place, London, 
SW 1), at 7 pm—Mr D J Lambert ‘Derivation and Jstimation 
of Aerodynamic Loads for Stressing, Furposes’’ 


Wednesday, February 14 


Royal SOCIETY oF Arts (at John Adam Street, Adelphi, London, 
y C 2), at 2 3U pm —Dr D MeKie ‘1551-1951, a Century of Bntish 

cence” 

UNIVERSITY OF LONDON (at Westficld College, Kidderpore Avenue, 
London, N W 8), at 515 pm-——-Prof E N da © Andrade, Fk RS 
“Suence in the 17th Century” * 

INSTITUTE OF PETPOLEUM (at Manson House, 26 Portland Place, 
London, W 1), at 530 pm—Mr T © G ‘Thorpe “Petroleum 
Waxes” 

MANCHESTER STATISTICAL SOCIETY (at the Reform Club, King 
Street, Manchester), at 530 pm—Mr H Campion “Recent De- 
velopments in Economic Statistics” 

INSTITUTION OF ELECTRICAL ENGINEERS (at Central Hall, West- 
munster, london, § W 1), at 6830 pm —Mr L J Davies “Lamps 
and Lighting—~a Record of Industrial Research” (Faraday Lecture ) 

INSTITUTION OF WORKS MANAGERS, MERSEYSIDE BRANOH (joint 
meeting with the INSTITUTE OF COST AND WORKS ACCOUNTANTS AND 
THE INSTITUTION OF PRODUCTION ENGINEERS, at Radiant House, 
Liverpool), at 6 30 pm—Mr W C Puckey “The Measurement of 
Productive Efherency” 

MANCHESTER METALLURGICAT SOCIETY (joint meeting with the 
IRON AND STREL INSTITUTE, at the Lugineers’ Club, Albert Square, 
Manchester), at 630 pm—Nr R Toye “Instrumentation of Steel- 
making lurnuces—some of the Problems” 

SOCIETY OF CHEMICAL INDUSTRY, FOOD GROUP (at the Royal 
Sanitary Institute, 90 Buckingham Palace Road, London, $ W 1), 
at 03u pm —Discussion on ‘Lhe Training of Food Technologists’ 
(to be opeved by Dr J B M Coppoch) 

Socizty oF GLASS TECHNOLOGY (as the EL MA Lighting Service 
Bureau, 2 Savoy ILU, London, WC 2), at 630 pm—Dr R R 
Pearce “Ihe Use of Glass in Television” 

Society OF INSTRUMENT TECHNOLOGY, CONTROL SECTION (at the 
Institution of Civil Engineers, Great George Street, London, W 1), at 
6 ay pm—Mr G G Sutton "The Design of an Automatic Spectro- 
meter” 

INSTITUTE OF TUEL, NORTH-WESTERN SECTION (joint meeting with 
the STANLOW BRANCH of the INSTITUTE OF PETROLEUM, at the 
Grosvenor Hotel, Chester), at 7 pm—Mr C D Brewer and Mr 
B H Thorp ‘Che Influence of ruel Characteristics on the Behaviour 
of Compression [gnition Engines” 

TEXTILE [NSTI£LUTH, MIDLANDS SECTION (Joint meeting with the 
MIDLAND SECTION of the SOCIETY OF DYERS AND COLOURISTS, in 
Room 104, College of ‘Lechnology, Leicester), at 7 pm—Mr E J 
Davies “The Reactions of Pabrics and Finishes to Dry Cleaning” 

BRITISH [NSTITOTION OF RADIO ENGINEERS, SOUTH MIDLANDS 
SEcriov (at the Bist Midiands Electricity Board, Coventry), at 
715 pm—Mr H J Barton-Chapple “A Survey+of Television 
Development and its Problems” 


Thursday, February I5 


UNIVERSITY OF LONDON (in the Anatomye Theatre, University 
College, Gower Strect, London, WCi), at 115 pm—Mr W J 
Corlett “Population Trends” * 

RoyaL Society (at Burlington House, Piccadilly, London, W 1), 
at 440 pm—Screntific Papers 

INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society, Burlington House, Piccadilly, London, W 1), at 5 pm— 
Mr H E Jetfrey “Notes on Fire Prevention and Fuire-Fighting, 
with particular reference to the Kolar Gold Field”, Mr Victor Hodg- 
son ‘ Filing Stopes with Glacial Drift at Buchans, Newfoundland” 

LONDON MATHEMATICAL SOCIETY {at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W 1), at 5 pm— 
Mr D V Lnudley “Mathematics! Foundations of Statistics” 
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CHEMIOAL SOCIETY (at Burlington House, Piccadilly, London, W 1), 
at 720 pm—Prof F S Danton “Atoms and Radicals in Aqueous 
Solutions” (Tilden Lecture ) 

ROYAL AERONAUTICAL SOOIETY (at the Sibree Hall, Coventry), at 
730 pm—Mr Handel Davies “Some Aspects of Flight Rescarch” 


ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGILNB (ut Manson 
House, 26 Portland Place, London, W 1), at 730 pm-—Dr J New> 
some “Recent [nvestigation into the ‘reatment of Schistosomiasis 
by Muricil D 1n Egypt’ 

UNIVERSITY OF LONDON (in the Swanley Hall, Wye College, Wye 
Kent), at 815 p m —Prof C H Waddington, FRS ‘Science an 
Ethics” 


Friday, February 16 


Soorety FOR ENDOORINOLOGY (at the Zoological Society, Regent’s 
Park, London, N W 8), at 11 a m —Symposium on * ndocrinological 
Aspects of Fertility” 

EUGENICS SOCIETY (at Manson House, 26 Portland Place, London, 
Wi), at 5 pm—Dr C L Bertram “Eugenes and Human 
Ecology” (Galton Lecture) * 

INST(TUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St 
James’s Park, London, S W 1), at 530 p m —Air-Commodore F R 
Banks “The Aviation Engine” (James Clayton Lecture) 

SOCIETY OF DYERS AND COLOURISTS, MANOHESTFR SECTION (at 
the Gas Showrooms, Town Hall Extenston, Manchester) at 6 30 pm — 
Dr H W Ellis “The Physical Measurement of Dyeing, with special 
reference to the Ella Photometer’ Discussion on the Physical 
Society (Colour Group) Colour Terminology Report (introduced by 
Mr G S J White) 

ROYAL INSTITUTE OF CHEMISTRY (at the Technical College, Brighton), 
at 7 pm—Dr W H J Vernon “Corrosion Procusscs and their, 
Prevention” 

SOCIETY OF CHEMICAL INDUSTRY, FINE CHEMICALS GROUP (1n the 
Chemistry Lecture Theatre, King's College, Strand, London, W C 2), 
at 7 pm—Scientific Papers 

ROYAL INSTITOTION (at 21 Albemarle Street, London, W 1), at 
9pm—Prof © F Powell, ERS “The Cosmic Radiation” 


Saturday, February I7 


BRITISH INTERPLANETARY SOCIETY, NORTH-WESTERN DISTRIOT 
CENTRE (at the Adult Education Institute, 49 Lower Mosley Street, 
Manchester), at 7 pm—Mr J Humphries “The Design of Rocket 

otors”’ 


APPOINTMENTS VACANT 


APPIICATIONS are invited for the following appointments on or 
before the datcs mentioned 

SCIRNTIFIC TECHNOLOGIST (with a good general braminp rn chem- 
istry, preferably up to degree standard) in the Coal Survey Laboratory 
in Glasgow—The_ National Coal Board, Establishments (Personnel), 
Hobart House, Grosvenor Place, London, SW 1], endorsed TT/291 
(Februarv 17) 

SENIOR HOSPITAL Paysioist (with honours degree in physics and 
experience in hospital physics) at the Radiotherapy Centre—The 
Seeretary, United Birmingham Hospitals, Queen Elizabeth Hospital, 
Birmingham 15 (February 17) 

FUEL TLCHACLOGIS® (with first- or second-class degree in applied 
chemistry, or equivalent), and a FULL ANALYST (pass degree in chem», 
istry or equivalent desirable)—The Personnel Manager, Colonial 
Development Corporation, 19 Curzon Street, London, W 1, quoting 
Serial No 54 (February 19) 

PRINCIPAL OF THE WOLVERHAMPTON and STAFFORDSHIRE TECHNICAL 
CoLLEGE—The Director of Education, Education Ofhce, Wolver- 
hampton, endorsed ‘Principal of Technical College’ (February 22) 

ASSISTANT LECTURER IN THE DEPARTMENT OF ELECTRICAL ENGIN- 
EERING (electrotechnics)—-The Registrar, The University, Liverpool 
(February 24) 

SCIENTIFIC OFFICER (with an honours degree in chemistry with 
postgraduate experience in agricultural chemistry, or an honours 
degree in agricultural chemistry) IN THE CHEMICAL RESEARCH DIVISION 
of the Ministry of Agriculture—lhe Director of Establishments, 
Ministry of Finance, Stormont, Belfast (February 27) 

CHin? LECTURER IN PHYSIOLOGY at the University of Queensland 
—The Secretary, Association of Universitics of the British Common- 
wealth, 5 Gordon Square, London, W C 1 (March 10) 

LECTURER or ASSISTANT LECTURER IN CHEMISTRY, an ASSISTANT 
LECTURER IN BOTANY, an ASSISTANT LECTURER IN MAT IBMATICS, 
and an ASSISTANT LECTURER IN ZOOLOGY, at the University College 
of the West Indies—The Secretary, Inter-University Council for 
Giger Eancahon in the Colonies, 1 Gordon Square, London, W C1 

arch 

PROFESSORSHIP IN THE DEPARTMENT OF Puysics—The Registrar, 
University of Manitoba, Winnipeg, Canada (March 31) 

PERROTT STUDENTSHIP IN PSYCHICAL RESEAROH-—~The Secretary, 
Perrott Studentship Electors, Trinity College, Cambridge (April 30) 

ANALYST to take charge of the chemical laboratory connected with 
crop testing—The Secretary, National Institute of Agricultural 
Botany, Huntingdon Road, Cambridge 

LECTURER IN BIOLOGY, to take classes up to final degree standard 
in zoology andjor botany—The Director of Education, The Poly- 
techn.c, 309 Regent Street, London, W 1 

RESEAROH ASSISTANT, with degree ın chemistry, physics or engineer- 
ing—The Assistant Secretary, British Coal Utilization Research 
Association, Randalls Road, Leatherhead, Surrey 

SCHOLARSHIPS IN TEATILE TECHNOLOGY, TEXTILE ENGINEERING, 
TEATILE CHEMISTRY or DYEING—The Secretary, British Rayon 
Research Association, Barton Dock Road, Urmston, Manchester 

SENIOR ASSISTANT IN THE DEPARTMENT OF Puysics—The Clerk 
Si Governing Body, Battersea Polytechnic, Battersea, London, 
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BROADCASTING IN GREAT 
BRITAIN 


eee several points of view, the 1eport* of the 
committee under the chairmanship of Lord 
Beveudge which has been considermg the future of 
broadcasting ın Great Britain is of great mterest to 
scientific workers It deals, especially m the chapters 
on higher-frequency broadcastmg and on television, 
with technical matters with which some are specially 
ard directly concerned, ideed, the policy to be 
followed by the Corporation m some respects must 
depend very closely upon the rate of scientific and 
technical advance ın those fields The educational 
aspects of broadcastmg are likewise of direct 
mterest, for scientific men need no reminder that 
broadcasting as an influence on men’s minds has 
great possibilities, either for good or for evil It ıs 
indeed a power as great m its way as atomic energy, 
and on its wise use the peace and sanity of the world 
largely depend 

Broadcasting ın Great Britam, however, has 
hitherto been a monopoly, though a monopoly 
mdependent of the State, and there are issues arising 
out of that aspect of broadcasting which are of very 
wide rmportance Regarded as a public corporation 

-and Lord Beveridge and his colleagues, with one 
dissentient, recommend the contmuance of broad- 
casting as a monopoly—-the British Broadcasting 
Corporation is of more than passing interest as a 
study of the relations between government and the 
public corporation, of the way ın which power and 
responsibility are inked and some degree of ultimate 
public control exercised There are problems of 
keeping such an independent body m touch with the 
pubhe it serves, problems of the maintenance of 
standards and problems of professional and of staff 
relations 

On all these matters the report has much to 
say that 19 sound and wise Overshadowing all in 
importance, however, 18 the issue of monopoly, and 
the question whether or not that should be con- 
tmued Only if an affirmative answer 1s given 1s it 
profitable to examme in detail the measures which 
ean be adopted as safeguards agamst the dangers of 
monopoly, though admittedly an affirmative answer 
could scarcely be given without some assurance that 
effective safeguards exist 

“Broadcasting,” says the majority report in a 
passage quoted agam by Mr Selwyn Lloyd in his 
minority report, “1s the most persuasive, and there- 
fore one of the most powerful of agents for influencing ' 
men’s thoughts and actions, for giving them a picture, 
true or false, of their fellows and of the world in 
which they live, for appealing to their mtellect, then 
emotions and their appetites, for filimg their minds 
with beauty or uglimess, ideas or idleness, laughter 
or terror, love or hate“ Elsewhere the report 
observes “af broadcastmg can find a serious audience 
1b 18 an unrivalled means of bringing vital issues to 
wider understandmg The evil is that broadcastmg 
1s capable of mereasing perhaps the most serious of 


* Report of the Broadcasting Committee, 1949 (Cmd 8116) Pp 
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all dangers which threaten democracy and free 
institutions to day—the danger of passivity—of 
acceptance by masses of orders given to them and of 
things said to them Broadcastıng has ın itself a 
tendency to encourage passivity, for listening as 
such, 1f one does no more, 1s & passive occupation 
Television may be found to have this danger of 
passivity ın even stronger form ” 

This appears to be the main reason for Mr Selwyn 
Lloyd’s disagreement with the majouty report he 
holds that ıb ıs not m the public mterest that all this 
actual and potential mfluence should be vested m a 
public or piivate monopoly The four principal 
evils of monopoly are size and unwieldmess, com- 
placency and rigidity, leading to hmdrance of 
development, the existence of only one employe) , 
and excessive power, and the last ıs 1egarded by him 
as most serous A memorandum submitted in evidence 
by Mr Geoffrey Crowther and Sir Robert Watson- 
Watt, which included a scientific argument to prove 
the possibility, through the use of very-high-frequency 
broadcastmg, of establishing at least three com- 
petitive corporations, also referred to the danger that 
excessive power over men’s thoughts concentrated in 
a smgle orgamzation would lead to complacency, 
lack of umagmation, and deadly umformuty of public 
opmion This memorandum concluded with a strong 
appeal for freedom and competition, urging that the 
only ultimate safeguard of hberty les m diversity, 
and that the Commuttee’s report would be a critical 
factor m the resuscitation or the destruction of the 
free society 

The other members of the Committee were fully 
alive to these dangers and arguments, but they 
firmly reject, as a guiding principle in broadcasting, 
competition for numbers of listeners Such com- 
petition, they hold, ıs fatal to any social purpose, 
though they do not accept the assumption that m 
broadcasting amonopoly alone can have high standards 
and social purpose Nor, in spite of their generous 
tribute to the past achievements of the BBC, do 
they accept the argument that the B.BC should 
therefore be continued on exactly the same lines as 
i the past The Committee differs from the critics 
of monopoly ın means rather than in ends, and 
believes that the ends which all desire can be better 
served by a single chartered corporation for the 
United Kingdom, including the overseas services and 
television, as well as sound broadcasting, subject to 
appropriate internal and external safeguards against 
abuse of power 

Nevertheless, the Committee in this report appeais 
to dismiss the argument agamst monopoly a little 
too summarily The evidence collected by Mr R H 
Coase, for example, in his recent study of this aspect 
of British broadcasting, suggests that public dıs- 
cussion of this issue 1s only just begmning The new 
charter should not prejudice such discussion, especi- 
ally since the Beveridge Committee itself recognizes 
that developments ın very-high-frequency broad- 
casting may not only assist m achieving a pmme 
purpose of the BBC by enabling it adequately to 
cover the Umted Kingdom by sound broadcasting, 
but may also make possible more diversity and 
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independence of programmes The Committee nghtly 
maintains that the placing of sound broadcasting 
throughout Great Brita on a more satisfactory 
basis ın respect of reception than it 1s to-day should 
be regarded as an aim of very high priority Further- ¥ 
more, ıt realizes that, 1f certam difficult technical and 
practical problems are solved, exploitation of higher 
frequencies in sound broadcasting opens the possi- 
bility of transforming the wave length situation and 
of adding local to centralized broadcastıng It has 
not, however, recogmzed that such developments 
may also profoundly affect the monopoly position 
and the possibility of competitive broadcasting, as 
well as its own proposals for devolution The balance 
of informed opimion may be agamst terromating the 
monopoly at the present time, and while the Com- 
mittee may well be right in recommending that the 
whole question should not be re-opened ın five years 
time, with all the difficulties that such an impending 
investigation would hold for the planning of broad- 
casting, 1b 18 not quite clear that there should be no 
fixed time limit for the new charter That might 
well have been set at fifteen years, unless m the” 
meantime the committee charged with the respon- 
sibihty for a quinquennial review of the finance, 
work and policy of the Corporation advised the 
Government that technical developments made ıb 
advisable to reconsider this issue of monopoly 

There should not, even then be the need to make 
so exhaustive a review as the Beveridge Committee 
has done It 1s clear from the report that the Com- 
muttee has recommended that the duration of ‘the 
new charter should be indefinite, essentially because 
it cannot be foreseen when technical developments 
or social changes will make a new fundamental 
inquiry appropriate Provided ıb ıs realized widely 
that this recommendation 1s not mtended to preyudge 
the issue of monopoly, no great exception need per- 
haps be taken to ıt The more mmediate practical » 
issue 1s the scrutmy by public opmion of the safe- 
guards against abuse of monopoly which are recom- 
mended in this report, and particularly from the 
point of view of ensuring not only enterprise but 
also efficiency 

The majority recommendations of the Commuttee 
will probably obtain ready assent in Parliament , 
but some of the other proposals, particularly those 
relating to the safeguards against abuse of monopoly, 
may well be the subject of considerable further 
debate rst, there ıs the problem, given the con- 
tmued independence of the broadcasting authority, 
in programme policy and in general administration, 
which is a corner-stone of the Commuttee’s proposals, 
of making a public-service monopoly subservient to 
the public without recourse to direct parhamentary 
control The Commuittee’s rejection of the latter will 
be endorsed by some who do not follow ıb m its 
exposition of the way the governors must assume th: 
function of a Mimster m keepmg his department in 
touch with public opmion and subject to external 
criticism 

Apart from these details, however, there 1s still the 
issue of parliamentary 1esponsibility As regards 
Mimusterial responsibility, the Committee makes no 
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recommendation beyond indicating the need for clear 
decision, and that responsibility for allocation of 
wave-lengths or collection of revenue should rest 
with the Postmaster-General Nevertheless, on the 
‘Svidence in this report, it seems clear that the 
responsibility of the Government m such matters as 
the appomtment of governors, the exercise of the 
powers of veto and instruction, the prescription of 
information to be furnished by the Corporation to 
Parlament, the appomtments of the quinquennial 
committee of review and of the Television and Higher 
Frequency Advisory Commuttee, and the lıke, would 
be more appropriately discharged by the Lord 
President of the Council than by the Postmaster- 
General 
For the rest, the Committee proposes that the 
Corporation should be required to imelude specified 
information ın its published reports and accounts 
On the conduct of its finance, the report, mdeed, pays 
a very high tribute to the BBC , but ıt 1s also 
pointed out that, although the Corporation knows 
practically everythmg that needs to be known about 
Tts own financial operations, 1t has told Parhament 
and the public very little about them Both Parha- 
ment and the public are, m the opimon of the 
Beveridge Committee, entitled to much more than 
the mmmum of mformation required by statute of 
private companies, and the decision as to what 
mformation is desirable should be taken by the 
Government and not by the BBC, though the 
latter should be consulted The decision should be 
the Mmuster’s, and it must be defended by him if 
challenged ın Parhament This annual report would 
also be supported by the ‘independent’ qunquenmal 
review already indicated, which would cover the 
action taken by the governors on the recommenda- 
tions of the Beveridge Committee The charter, 1b 1s 
proposed, should also name certain purposes which 
the governors would be required to pursue, though 
leaving them free as to method Two of them—the 
development of very-high-frequency broadcasting and 
television—have already been mentioned the re- 
maining three relate to bringmg the work of the 
Corporation under constant and effective review from 
outside, provision for effective staff representation 
and discussion, and regional delegation to broad- 
casting commussions for Scotland, Wales and Northern 
Ireland 
The new conception of the functions of the 
zovernors of the BBC which are implicit m this 
‘eport should be noted They are visualized as agents 
‘or mformed democratic control, collectively the 
squivalent of a Mimister, and their contmued appoint- 
nent for part-time rather than full-time ıs intended 
io keep them responsive to public opmion They are 
uso to be provided with a channel for both popular 
md expert criticism fiom outside, and for this 
jurpose a public representation service 1s proposed 
vhich, besides taking over audience research, would 
lso be responsible for such functions as recerving 
nd reporting on external criticism and suggestions, 
he critacal review of home programmes, and the 
ystematic review of overseas programmes, sug- 
estions for the establishment of advisory committees 
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and the study of broadcasting methods and pro- 
grammes ın other countries It 1s emphasized that a 
prineipal purpose of the suggested public-repre- 
sentation service would he m making 1 possible for 
the governors to get carefully considered reports of 
criticism upon programmes Some weight is also 
attached to the suggestions for mcreasmg the organ- 
ization for specialist advice which already exists, and 
for further experiment with advisory bodies by the 
regional commussions already mentioned 

The governors are also regarded as responsible to 
some extent for the mterpretation or explanation of 
the Corporation to the public, from this pomt of 
view the report raises the question of the civil mghts 
of governors, and urges the need for further clar- 
fication of their position, for example, as members of 
the House of Lords when broadcasting questions are 
debated there At such times mtricate constitutional 
questions may be raised, as well as that of the 
mdependence~ of individual governors and their 
nights 

This view of the functions of the governing body 
leads to some important problems in relation to the 
general administration of the Corporation The 
Committee clearly recognizes that some delicate 
questions are raised by 1ts observations on relations 
with the board of management, and on those between 
the director-general and the chairman of the board 
of governors How critical such relations can be no 
reader of Lord Reith’s “Into the Wma” will need 
reminding It does not appear, however, that the 
Beveridge Committee appreciates the extent to which 
its proposals may blur the distinction between broad 
oversight of policy and day-to-day management, and 
make efficient administration just as difficult as under 
direct parliamentary control The whole of the 
complicated advisory apparatus which ıs proposed 
appears to be directed to the board of governors, and 
not to those carrying the immediate admmustrative 
responsibility 

The mam criticism to be made of the proposals is, 
in fact, that they tend to weaken the authority of 
the director-general and of the central organization 
of the Corporation By weakenmg the power of 
responsible decision, msisting on too many checks 
and balances, and making it necessary for executives 
to force every decision through a network of com- 
muttees, the proposals may well make the BBC 
even more bureaucratic than at present More 
important stil, they may make 1t much more difficult 
to secure and keep executives with the vision, enter- 
prise and decision that are imperative if monopoly 
broadcastmg is to avoid the dangers of timidity, 
complacency and unadventurousness 

The proposals for three regional broadcasting com- 
massions, though not without difficulties, seem much 
more promismg Indeed, Mr John Coatman has 
pomted out that the Committee might well have 
gone further and with advantage have included 
regional commissions for England as well, thus 
minmuzing the dangers of exaggerated nationalst 
sentiment mherent m the present proposals The 
Committee was impressed by the comparatively small 
contribution to regional programmes which was of 
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local omgm, by the limited scope of the existing 
regional advisory councils and by the advantage, 
from the point of view of staff, of the relatively small 
organization of a region over that of London It was 
less impressed by demand for autonomy voiced both 
in Scotland and in Wales, though ıt recognized the 
dangers which could attend excessive centralization 
But in its concern not to break British broadcasting 
into fragments, ıt does not appear to have pursued 
the idea of federation sufficiently, or to have provided 
for the regional devolution m England which 1s 
equally, if not more, important than ım the three 
regions suggested, if the full regional contribution is 
to be secured 

The regional development of broadcasting 1s 
attended with certam technical difficulties on the 
financial side, which may make ıt of less general 
interest from the administrative point of view than 
most aspects of the Corporation’s organization The 
extent to which the Corporation has so far been 
independent of the political field also makes 1ts 
experience rather less relevant to that of other 
experiments ın public ownership and control, though 
exploration of the issue of Ministerial responsibility 
as recommended might be illuminating Nevertheless, 
there ıs much ın this report that bears closely on the 
problems which the nationalized mdustries are now 
facing, and some of these are to be found in the 
minority report and ın the notes and reservations of 
individual members of the Committee which are 
appended 

Few big public or private corporations could have 
emerged, as the British Broadcasting Corporation has 
done, from so searching an inquiry with such credit, 
but if the future 1s to show as distinguished a record, 
there must be no lack of the stimulus of mformed 
and constructive criticism No matter how excellent 
the internal orgammzation of such a body, such 
criticism is the ultimate safeguard agamst abuse of 
power, and above all 1s the final means by which we 
can ensure that broadcasting 1s fully developed and 
utihzed to assist a democracy to understand the 
issues upon which ıt may be required to vote or act 


REFERENCE-BOOK OF DAIRYING 


A Dictionary of Dairying 
By Dr J G Davis Pp xx+856+76 plates 
(London Leonard Hill, Ltd, 1950) 37s 6d 


HERE has always been a dearth of British 

text-books on dairying, apart from works dealing 
with particular branches such as dairy husbandry, 
dairy chemistry and dairy bacteriology In view of 
the extensive hterature now devoted to publication 
of origmal work in the fields of dairy science and 
technology, the lack of complementary standard 
text-books 1s felt acutely by mvestigators, teachers 
and practical dairy workers Certaimly there ıs a 
wide choice of American text-books, but unfor- 
tunately many of these are madequate, and all refer 
to conditions which frequently differ from those met 
with ın Great Britam In a single volume, Dr J G 
Davis and his twenty-eight collaborators have now 
amassed the broad fundamentals of modern dairying, 
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covermg the scientific, technological and economic 
aspects True, this is not a text-book, but 1ather, as 
the title indicates, a work of reference arranged alpha- 
betically , nevertheless, ıt will be very widely used 

In an omnibus work of this character considerable 
variation in treatment ıs almost mevitable, and con-’ 
sequently there are differences ın quality between the 
various sections Some subjects are accorded the 
briefest—occasionally superficial—reference, while 
otheis (particularly contributed sections) recerve an 
approach to detailed text-book treatment Purely 
scientific matters are, perhaps, accorded the major 
emphasis jn order to confine the whole field of 
dairying withm restricted bounds, most subjects 
have, very wisely, been limited to the bare mmimum 
Nevertheless, the information given 1s basically sound 
and readily intelligible , ın addition, numerous cross- 
references are employed and further sources of 
detailed formation ate indicated 

Certain fields wherem the existing hterature 1s 
deficient or confusing have been selected for more 
detailed treatment In his choice of such material 
the author has on the whole been very happy Thus, 
it ıs particularly pleasmg to find useful sections 
dealing with mulk-bottle fillers, bottle washing, and 
the problems of detergency ın dairy practice Some 
of the material presented in the sections on dairy 
management and the costing of milk distributive 
operations 1s also original and will no doubt provoke 
discussion Other relatively long sections deal with 
the isolation and identification of lactic acid bacteria, 
coliform bacteria, thermophile and thermoduric 
bacteria, bacteriological grading of milk, cleansing 
and sterilization of dairy plant, water supplies for 
dairy premises, dairy effluent disposal, cooling of 
milk at the farm, the pasteurization of milk, and the 
manufacture of ice cream, cheese, condensed milk 
and dried milk The summaries of recent research 
findings ın these fields will be valuable to many 
Dairy bacteriology tends to recerve moreemphasis than 
does dairy chemistry, but this ıs the present fashion 

Notwithstanding the rmmense labour involved in 
the production of this volume, a few further additions 
may perhaps be suggested The essential dary ser- 
vices might receive More generous treatment, thus 
steam raising, @ basic requirement of all dairy 
operations, 1s scarcely mentioned and the references 
given are inadequate, while the use of electric powel 
for dairy purposes is accorded sumular treatment <A 
special section on the design of dairy buildings anc 
the lay-out of plant would be valuable It is sur. 
prising to find little information on the genera 
properties, processing and marketing of liquid cream 
in spite of present restrictions in Britam, cream pro 
duction 18 an important dairymg activity whicl 
merits more extended treatment The productior 
of infant foods, which absorbs large quantities o 
mik, might also find a place The problems of mull 
transport other than retail delivery, and the desigr 
and standardization of milk contamers are othe 
unportant matters which deserve fuller discussion 
Throughout the book a more generous use of ex 
planatory diagrams, as opposed to ulustrations 
would assist non-expert readers These omissions ar 
relatively small matters which can be put mght 1 
future editions 

The “Dictionary” will undoubtedly become 
standard work of reference Indeed, the appearanc 
of this encyclopedic volume (at an unusually modes 
price)is quite an event ın the dairymg world 

E L Crosstry 
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STATISTICS FOR EXPERIMENTAL 
DESIGN 


xperimental Designs 
By Prof Wiliam G Cochran and Gertrude M Cox 


Pp ix+454 (New York John Wiley and Sons, 
Ine , London Chapman and Hall, Lid, 1950) 
46s net 


HIS book ıs essential to every statistician con- 
cerned with expermmentation When the dis- 
cipline of experumental design was first introduced 
into quantitative biological research, materials and 
treatments were made to conform to one o1 two 
simple patterns, notably the randomized block, 
Latin square, and simpler factorial types, more 
recently, the trend has been reversed, with the better 
purpose of constructing designs that will compare 
the treatments most precisely withm the limitations 
imposed by the materials The consequent pro- 
hferation of designs has made difficult even the 
1remembermg of where papers descmbmg their 
construction and analysis may be found Here, for 
the first time, ıs a codification of most of the sumpler 
and more useful types 
After an introductory chapte: describing the role 
of statistical science in the planning of experiments, 
Chapter 2 explains how precision can be modified by 
replication and by grouping expermmental units into 
blocks The general principles of the analysis of 
variance and covariance are expounded in a long 
third chapter, the basic lmear model, and the 
meaning and advantages of orthogonality, are 
particularly well iWlustrated These three chapters 
deserve study by all who use statistical science, for 
they form an excellent account of the relationship 
between the arrangement of an expellment and its 
statistical analysis 
Apart from a short chapter on randomization, the 
1emainder of the book consists of systematic dis 
cussion of different designs Randomized blocks, 
Latin squares, factorial designs (unconfounded and 
confounded), quasi-Latin squares and the various 
types of incomplete block designs—balanced and 
partially balanced, rectangular and cubic lattices, 
lattice squares, and Youden squares—are all de- 
scribed, with many numerical examples drawn from 
agricultural, biological, and mdustrial research Unless 
the method of construction 1s obvious, plans are 
shown for each type of design, with various numbers 
of treatments , these plans are indexed according to 
number of treatments and degree of replication, so 
that the user may easily find one suited to his needs 
and has then only to randomize the arrangement 
This section of the book will be used for reference 
rather than for consecutive reading, though it could 
be the basis of an excellent course of instruction 
Had the authors done no more than list designs 
and methods of analysis they would have performed 
a valuable service In addition, their extensive 
experience of statistical science has enriched their 
catalogue with an immense amount of information 
and advice about the mterpretation of experiments 
The ımportance of assumptions used ın the analysis 
‘of variance, the analysis of experiments when some 
observations are missing, and the interpretation of 
series of experiments are among the topics so 
considered 
When the feast 1s so bountiful, to ask for more 
dishes may seem unkind nevertheless, we must 
hope that the authors will give us either a second 
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volume or an expanded second edition Further 
consideration of ‘mixed’ confounding schemes, especi- 
ally of the mcompletely balanced types that are 
sometimes inescapable, would be helpful Fractional 
repheation of factorial designs mtroduces special 
problems of mterpretation, and the absence of 
numerical examples might be remedied More might 
be said about long-term agricultural experiments 

Fmally, Rao’s suggestions for a standardized method 
of analysis for incomplete block designs mught provide 
an escape from the difficulty of learnmg a different 
computational scheme for each type These remarks 
relate not to blemishes but to pomts of departure 
for future work ‘‘Cochran and Cox” 1s already, and! 
will long remain, the standard guide to experimental 
design D J FINNEY 


HUMAN BLOOD GROUPS 


Blood Groups in Man 

By Dr R R Race and Dr Ruth Sanger Pp xv-+ 
290 (Oxford Blackwell Scientific Publications, 
Ltd, 1950) 30s net 


T the beginning of the century, Landsteimer 
described the discovery of the A, B and O blood 
groups in man Since that time many efforts have 
been made to discover other human blood groups 
Such methods were by using as test sera suitably 
absorbed animal sera, and later by the injection of 
human red cells into animals This latter method led 
to the discovery of the M, N and P groups Sub- 
sequent experiments involvmg the myection of 
monkey blood into rabbits and guinea pigs and the 
testing of such antisera agamst human cells led 
Landstemer and Wiener ın 1940 to the discovery of 
the Rh blood group 
From this pomt onwards the discovery of new 
human blood groups advanced rapidly This was 
due not only to the discovery of the Rh group, but 
also to the fact that this group was found to be the 
mam agent in 1so-1mmunization durmg pregnancy 
and the cause, in many cases, of hemolytic disease 
of the newly born In certain cases the antibodies 
formed were due to other blood groups A further 
factor has been the increasing use of blood trans- 
fusions and the study of the occasional reactions 
resulting from these , this was the way in which the 
recent ‘Duffy’? blood group was discovered New 
techmques have also been devised for the detection. 
of 1s0-antibodies, and notable among these have been 
the use of an anti-human globulin serum for detecting 
incomplete 1so-agglutimins 
This book, by Drs R R Race and Ruth Sanger, 
describes all the new 1deas and the techniques which 
have been developed within the past ten years and 
also gives a complete and comprehensive description 
of the inheritance, characters and method of detection 
of the human blood groups The study and under- 
standmg of blood-group imbheritance 1s indeed rm- 
portant for, as Prof R A Fisher states ın a foreword, 
there 1s now a good marker on nine out of twenty- 
three autosomes, eight of them are blood-group 
markers 
The book ıs very readable and mspirmg for one 
who works m this particular field of blood-group 
serology One of the most valuable sections 1s that 
on the identification of antibodies and the determ- 
ination of the nature of unknown antibodies occurring 
in human sera For the general scientific worker, 
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geneticist and perhaps chnician, the work 1s difficult 
to understand and really would be better deseribed 
as recent advances in the study of blood groups It 
would be advisable, therefore, for anyone un- 
acquainted with this particular field, or wishing to 
gain further knowledge of ıb, to read some preliminary 
work in the first mstance The descriptions of tech- 
niques in this book are somewhat less complete than 
one would have hked, but ıt 1s probable that the 
authors feel that practical experience 1s the only way 
to learn these techniques properly, since they say, ın 
referrmg to the testing of Rh-antigens, ‘to achieve 
accuracy a long apprenticeship in error seems 
necessary” 

Drs Race and Sanger are to be congratulated on 
the production of this book, which 1s packed with 
knowledge, free from mistakes, and will form an 
Invaluable reference book for all biologists and 
geneticists, but its proper place for those actually 
working ın this field will be beside them on the 
laboratory bench F STRATTON 


SPECTROSCOPY —EXPERIMENTAL, 
THEORETICAL AND IMAGINARY 


Practical Spectroscopy 


By C Candler Pp vui+190+4 plates (London 
Hilger and Watts, Ltd, 1949) 21s net 
Absorption Spectrophotometry 

By G F Lothian Pp 196 (London Hilger and 


Watts, Ltd, 1949) 26s net 


An Introduction to Molecular Spectra 
By Dr Raynor C Johnson Pp xiu+296+8 plates 
(London Methuen and Co, Ltd, 1949) 40s net 


The Interpretation of Spectra 
By Wiliam Mayo Venable Pp v+200 (New York 

Remhold Publishmg Corporation, London Chap- 
man and Hall, Ltd, 1948) 48s net 5 


HE first two of these books deal with the exper- 
mental side of spectroscopy, mamly with Hilger 
instruments, and mdeed are to some extent glorified 
anstrument catalogues © Candler’s book ıs most 
ably written and gives the benefit of his expert 
knowledge on the subject, but 1t 1s not to be regarded 
as a comprehensive “Practical Spectroscopy” It is 
a course for students usmg a wave-length spectro- 
meter and accessories It coveis qualitative and 
quantitative spectrochemical analysis, absorption 
spectra, Raman spectra, the infra-red region and 
some interferometry More than a hundred exper- 
ments are suggested, and certainly no one with this 
book who was planning a course im spectroscopy 
would be short of ideas for experiments, although 
many of them seem rather elaborate and require a 
lot of accessory equipment not normally available ın 
a teachmg laboratory The emphasis 1s rather 
chemical 
The same 1s also true of G F Lothian’s “Absorption 
Spectrophotometry”’ This book 1s, however, a fairly 
comprehensive treatment of the subject, and, although 
the use of Hilger mstruments 1s to the fore, others 
such as the Perkin-Elmer and Grubb—Parsons infra- 
red spectrometers are briefly deseribed This book 
covers the experimental technique, for the ultra- 
violet and visible, by photographic, photo-electric 
or visual means, and also for the infra-red I would 
like to haye seen an extension to cover the technique 
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of measurements at liquid-air temperatures, and I 
think that the troublesome Eberhard effect ın photo- 
graphic work is dismissed rather hghtly The book 
18 very well illustrated, both with mstrumental 
photographs and absorption curves The principle’ 
and termmology are clearly dealt with, and the 
appheations of spectrophotometiy to morgamic and 
orgamic analysis, to biological problems and to the 
elucidation of the structure of complex molecules 
are described 

The most ımportant of the four books under review 
is “An Introduction to Molecular Spectra”, by Dr 
R C Johnson, which covers mainly the spectra of 
diatomic molecules but mcludes chapters on the 
Raman effect, on the electronic and infra-red spectra 
of polyatomic molecules and on applications of 
molecular spectroscopy to astrophysics, chemistry 
and biochemistry The treatment 1s from the pomt 
of view of an experimental spectroscopist endeavour- 
ing to systematize a spectrum, and Dr Johnson gives 
the reader the benefit of his very considerable 
experience in this field, ns treatment of the vibra- 
tional and rotational structure of the spectra of 
diatomic molecules being very clear This section 1s, 
however, rather marred by bemg badly out of date, 
many examples being, as a result, unsuitable , there 
are a few errors and omissions—on p 152 the formule 
for rotational intensity factors are likely to lead tc 
trouble because 16 18 not stated that the value of K 
to be used 1s whichever 1s the greater of K’ or K”, 
the rotational quantum numbers in the upper and 
lower electronic states No knowledge of wave 
mechanics or group theory 1s assumed, and the book 
is clearly written and easy to read It thus forms a 
valuable mtroduction to the subject and may be 
recommended ` 

In “The Interpretation of Spectra’, W M Venable 
gives an origmal and highly unorthodox mterpreta. 
tion of the cause of spectra It 1s difficult to know 
whether to ignore, laugh at or seriously to criticize 
this work The last approach ıs probably the best, 
but ıs the most difficult ın a limited space The whole 
treatment is rather complex because of the detailed 
numerical data cited and the use of a lot of algebraic 
expressions The first part seeks to establish relation. 
ships between the primary and secondary spectrum 
of hydrogen Mr Venable then rejects the Bohr-type 
model of atomic structure on the grounds that on 
electromagnetic theory a moving electron will radiate 
and cannot form a stationary energy state He 
assumes that m equilibrium the electron 1s poised at 
a distance from the nucleus by the usual attractive 
force varying as 1/r? and a repulsive force as 1/r? 
Scattermg experiments showing that the 1/r? law 
alone holds down to very small distances adequately 
disproves this part of his theory The author then 
assumes that a single atom can give only continuous 
radiation, and invokes oscillations of electrons in the 
field of complex atom-groups or “line-molecules’ to 
account for line spectra Such a theory could not ex- 
plain the line absorption spectra of cold monatomic 
gases (for example, the absorption of 42537 of Hg in 
laboratory air) or the absence of marked pressure 
dependence Little attempt ıs made to deal in deta] 
with molecular spectra, the complex structure of which 
has been explained so well ın terms of orthodox theory 

The book may be recommended to nuclear physic- 
ists, they will find the last chapter very amusing It 
1s a pity, though, that so much obviously painstaking 
work and original thought has not been put to better 
use A QG Gaypon 
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A PALYNOLOGICAL TREASURE-HOUSE 
By Dr. H. G. BAKER 


Department of Botany, University of Leeds 


| Menger ANDREAS (FRANCIS) BAUER was born 

in Feldsburg, Austria, in 1758. He settled in 
England some thirty years later as a result of a 
meeting with Sir Joseph Banks, who gave him em- 
ployment as an artist at the Royal Gardens in Kew, 
where his title eventually included that of ‘Botanical 
Painter to His Majesty George III’. During his life 
at Kew (which ended in 1840) he produced illustra- 
tions of complete and dissected plants which are 
consistently of the very highest quality. Yet much 
of his work has remained generally unrecognized, a 
situation which has only recently been improved by 
the devotion of a chapter to this great artist and his 
brother by the chroniclers of “Botanical Illustration”, 

«Blunt and Stearn'. Nevertheless, the drawings made 
by Francis Bauer of microscopical subjects are 
searcely dealt with by these historians, who are, 
naturally enough, concerned almost entirely with 
habit studies of flowering plants. 

In the historical section of his book on “Pollen 
Grains”, Wodehouse’ gives a list of species the pollen- 
grains of which have been drawn by Bauer. These 
drawings, which were never published, are bound 
together in a single volume which is in the Botanical 
Library of the British Museum (Natural History) 
at South Kensington. It bears the title “Drawings 
by Francis Bauer, F.R.S., Epidermis, Hairs, Pollen 
Grains, Monstrosities’’. 

The primary object of my own consultatior of this 
volume was to see whether or not Bauer had observed 
the pollen-dimorphism which is to be found in the 
tribe Staticee of the Plumbaginacew, The discovery 
of this dimorphism is usually attributed to MacCleod', 
who described it (without appreciating its signi- 
ficance) in Limonium vulgare Mill. in 1887. However, 
Bauer, who studied the pollen of Armeria maritima 


Fig. 1. 


Pollon-grains of several species from Plate 77, some dated 
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Willd. (as ‘Statice Armeria’), appears’ to have used 
only one, or at the most two plants, yielding only 
the type of pollen we now call Type B* but which 
he has depicted with considerable accuracy. Three 
tricolpate grains are shown in Plate 64, apparently 
bursting because, like so many of the grains illus- 
trated, they had been mounted in water. Others are 
shown in Plate 70 (see Fig. 7). 

If there was disappointment in this quest, the 
study proved to be amply worth while. To begin 
with, it was possible to bring 
nearer settlement the uncertain 
matter of the dates when these 
drawings were made. We are 
indebted to Wodehouse? not only 
for a list of species drawn by 
Bauer, but also for an expert 
appraisal of the quality of these 
relatively inaccessible illustrations. 
The list is, unfortunately, not com- 
plete, but it includes more than 
175 species drawn from some fifty- 
seven families. Wodehouse suggests 
that the work may have extended 
over a considerable period, possibly 
from 1790 until Bauer's death 
in 1840. However, circumstances 
concerned with the illustrations 
elsewhere of the pollen of a cer- 
tain orchid (to be referred to 
later) led him to postulate (with 
an admission of improbability) that 
the collected drawings might all 
have been prepared between 1832 
and 1840. 


| Centaurea sp. 
| Viscum album 
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Fig. 2. Germinating pollen of Kempferia Roscwana, from Plate 80 


The first new evidence to emerge was the discovery 
that, contrary to the statement by Wodehouse, 
several of the illustrations are accompanied by dates 
(see the table and Fig. 1). Several tentative con- 
clusions may be drawn from the evidence of these 
dates. In the first place, it seems that Bauer was 
concerned with drawing the epidermes and hairs of 
various genera before concerning himself with pollen- 
grains. This seems a natural progression from the 
more obvious to the more intricate, and there is little 
reason for doubting that all the drawings of pollen- 
grains were made in the nineteenth century. The 
earliest dated example is that of the orchid Upiden- 
drum Barringtonie (= Lycaste Barringtonie) (Plate 
73, May 22, 1802) and the latest the Jsopogon of 
Plate 80 (March 19, 1836). From the table it will be 
seen that even among those concerned with pollen- 





Fig. 3. Pollen-grains of Fuchsia coccinea and Oenothera Lindleyana 
showing viscin threads, from Plate 65 
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grains, the plates are not arranged chronologically. 
Nevertheless, it is reasonable to assume that drawings 
on the same plate as a dated example are more or 
less contemporaneous (even though the dates 1833 
and 1836 do appear on the same Plate 80). It is? 
likely that all the drawings of pollen-grains were 
made during a period of roughly thirty years, with 
the majority after 1820. 

The circumstances surrounding the illustrations of 
the orchid Pterostylis Banksii which Wodehouse has 
thought might bear upon the dating of all the draw- 
ings therefore need re-examination. To explain the 
situation it is necessary to quote the words of 
Wodehouse?. 

“Besides these unpublished pollen figures some of 
Bauer’s published drawings of plants are accom- 
panied by figures of their pollen grains. For example, 
the Curtis Botanical Magazine for 1832 carries, as 
No. 3172, an illustration by Bauer of an orchid, the 
large-leaved pterostylis (Pterostylis Banksii). It con- 
sists of a beautiful coloured picture of the whole 
plant, an enlarged flower, enlarged dissections, and 
a group of seven pollen grains, six in water and 
expanded and the seventh apparently dry and in, 4 
air, consequently not expanded. These grains he” 
found quite different from those of other orchidaceous 
plants. Of them he says : 

“*T have now, on the second of May, examined the 
pollen grains with Ploessel’s grand microscope, and 
to my great surprise, have found a total deviation 
from those of all the hundreds of specimens of 
orchidaceous plants I have yet investigated. These 
grains in their ordinary form consist of three- or 
four-celled corpuscles. . . . This I consider an im- 
portant circumstance, and could not be detected by 
botanists possessed only of a glass of moderate power.’ 
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Fig. 4. Pollen-grains of Fuchsia coceinea showing viscin threads, 


from Plate 75 


“In this connection it is interesting to note that in 
Bauer's British Museum collection are illustrated 
grains of 15 species of Orchidace and that, of these, 
all except one (Epipactis pallens*) are represented as 
four- or occasionally three-celled. So one is at a loss 
to explain his surprise at finding the grains of ptero- 
stylis to be three- or four-celled, unless the figures in 
the British Museum collection were all drawn sub-? 
sequently to that of pterostylis, which would require 
the entire collection to have been done during the 
last eight years of Bauer’s life, which seems improb- 
able. It is true, however, that his figures of the 
grains of Pterostylis do not resemble those of any 


* Now called Cephalanthera grandiflora Bab. 








Fig. 7. Pollen-grains of Armeria mariima mounted in water; bad pollen unswollen, from 
er 


example, Fuchsia, Figs. 3 and 4), the records are 
certainly the first for the genus. The discoverer of 
viscin threads appears to be Rafn™®, who saw them 
in 1796 linking grains of Impatiens balsamina ; Link” 
showed in 1807 that they were more distinct in 
Oenothera (see also Bauer’s representations in Figs. 1 
and 3). More striking than the visein threads, how- 
ever, are Bauer's illustrations of the pollen of 
Strelitzia which clearly show the cellular chains 
weaving among the pollen-grains and derived from 
-the walls of the anthers. They were believed to have 
been seen first by Pallat, who published an account 
of them in 1891 and realized their significance in 
causing the pollen to cohere and facilitate pollination 
by birds. Bauer, however, shows them in two 
separate drawings (Plates 72 and 77, reproduced in 
Figs. 5 and 1, respectively). It is surprising that 
Wodehouse? does not list the craneflowers among the 
genera, representatives of which have been drawn by 
Bauer, for Strelitzia regina and S. Augusta are both 
depicted. It was during the period in which the 
drawings collected here were made that Bauer" pub- 
lished his incomparable water-colours of flowering 
shoots of Strelitzia. 

_ For the imental taxonomist, the most inter- 
esting illustration is that on Plate 64 where, between 
drawings of the very elaborately ornamented grains 
of Passiflora princeps (or racemosa) and P. vespertina, 
are shown very disorganized grains labelled “Hybrid” 
(see Fig. 6). The arrangement is undoubtedly de- 
liberate and must rank as one of the earliest 
illustrations (if not the very first) of bad pollen 
in a hybrid between two species themselves with 
good pollen. Dutrochet’* is known to have 
observed aborted pollen-grains in Prunus hybrids 
in 1832. 

In the drawing of the pollen of Statice Armeria 
(Armeria maritima) contained in Plate 70 (see Fig. 7), 
the grains were evidently mounted in water. The 
four large and three medium-sized ins are 
swollen and bursting through the colpæ, but three 
small grains are not swollen and not bursting. It 
‘is known that bad pollen is produced sometimes 
in this ies, and this accurate representation 
shows that the small empty grains do not absorb 
water. j 

Wodehouse (ref. 2, p. 32) has summed up his 
notes on Bauer's work with the comment that 
“He recognised the extent to which family like- 
nesses are borne by pollen-grains and other points 
which were not cleared up until nearly half a 
century later. I believe that if Bauer’s work could 


to-day.” It is not unreasonable to¥ 
eg that progress in other 
ds would also have been accel- 
erated, and it is ho that this 
note will stimulate er study 


History) and, also, particularly to 
Dr. J. Ramsbottom, then keeper of 
the Department of Botany, who 
gave me permission to consult the 
drawings, made arrangements for 
their photography and gave per- 
mission for their reproduction. 
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THE EIGHTEENTH-CENTURY 
REVOLUTION IN CHEMISTRY* 


By Dr. DOUGLAS McKIE 
University College, London 
LTHOUGH the isolation and recognition of 


different kinds of ‘air’ (or gases, as they were 
later called) by Black, Cavendish and Priestley played 


» 


a great in the eighteenth-century revolution in 
chemistry, that great change, leading to the founda- 


tion of modern chemistry, was brought about through 
researches on the problems of combustion, the 
calcination of metals and respiration. - 

Current theory, when the century opened, regarded 
combustion and calcination as processes in which 
phlogiston, a common constituent inflammable prin- 
ciple of all combustibles, including metals, was, 
released from combustibles and metals. A similar? 
explanation was given for respiration. 

The first historically significant advance was made 
by Black in 1755 when he differentiated an ‘air’ 
chemically from common air; he called it “fixed 
a a nee at the Royal Institution on January 
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ar” and showed ıt to be present ın the mild, but 
not in the caustic, alkalis Later he proved that it 
was produced in respiration, fermentation and the 
combustion of charcoal In 1766, Cavendish dıs- 
tinguished another ‘air’, namely, “inflammable air” 
(hydrogen), obtained by the action of acids on metals 
Black had, ın fact, already pomted out that this 
‘air’ was different from ‘fixed air’ For a long time 
gases, as they were discovered one after another, 
were regarded as different kinds of air, hke common 
ar though changed ın properties, but stall essentially 
air 

From 1772 onwards the remarkable experimmente1, 
Priestley, isolated seven further ‘airs’ “nitrous ar” 
(mitre oxide), “marme acid air” (hydrogen chloride), 
“alkaline ar” (ammonia), ‘vitriolic acid amw” (sulphur 
dioxide), ‘‘diminished nitrous air’ (nitrous oxide), 
‘nitrous vapour” (nitrogen dioxide) and, most ım- 
portantly for the advance of chemical theory, 
“dephlogisticated air” (oxygen) The last he obtained 
by heating mercury calx im the focus of a burning 
lens on August 1, 1774, he found that ıt was 
insoluble ın water and that 1b greatly enhanced the 
burning of a candle-flame He obtaimed ıt also from 
red lead 

Almost immediately after his isolation of this new 
‘air’, Priestley left England to accompany his patron, 
Lord Shelburne, on a Contmental tour He was in 
Paris m October 1774, and told Lavoisier and other 
French chemists of the new ‘air’ that he had obtamed 
two months previously After his return to England 
in November 1774, Priestley found (March 1775) 
that this ‘air’ was respirable and much better than 
common air both for respiration and combustion 
“As I think,” he wrote, “I have sufficiently proved, 
that the fitness of air for respiration depends upon 
its capacity to receive the phlogyston exhaled from 
the lungs, this species may not umproperly be called, 
dephlogisticated avr” 

Returning to Priestley’s meeting with Lavoisier m 
October 1774, we know that, long before this date, 
Lavoisier had studied both combustion and respira- 
tion His laboratory note-books show that he had 
expermmented on the combustion of phosphorus on 
September 10, 1772, to find out whether or not ıb 
absorbed air m burning, but the entry does not give 
the result Some weeks later, on October 20, he 
deposited a note with the secretary of the Paris 
Academy of Sciences asserting that phosphorus on 
burnmg combined with a very large amount of air 
and thereby increased ın weight On November 1 
following, he deposited a sealed note at the Academy, 
stating that both sulphur and phosphorus combined 
with air on burning and imereased mn weight, and 
that the gain in weight of metals on calemation was 
due to the same cause, while, in the reduction of 
calces with charcoal, a large volume of air was 
hiberated 

Some months later, on February 20, 1773, Lavoisier 
drew up a long memorandum 1 his laboratory note- 
book, envisaging a long series of experiments on the 
air set free from substances ın every kind of chemical 
change, a series which he foresaw as “destined to 
bring about a revolution in physics and m chemistry” 
The first results of his work were published early m 
1774 in his “Opuscules physiques et chymuiques” 
Although he had here clearly grasped the idea that 
metals on calemation combmed with ‘air’, his 
observation, that the ‘air’ that was evolved on the 
reduction of a calx with charcoal was ‘fixed air’, led 
him to suppose that 1t was this species that combined 
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with the metals on calcınation He was frequently 
confused and uncertain at this time sometimes he 
thought that the metals combmed with common aur, 
and at others he considered that they combined with 
an ‘elastic fluid’ contamed m common ar Experi- 
ments on the burning of phosphorus gave a maximum 
reduction of one-fifth of the volume of air exposed, 
by combination of the phosphorus either with air o1 
“some other elastic fluid contamed in it” 

On April 14, 1774, he submitted a memoir (read 
on November 12, 1774) to the Academy on the 
calcmation of lead and tin ın sealed vessels The 
sealed vessels, weighed before and after heating, 
showed no change m weight, but, when the seals 
were broken, air was heard to rush m When the 
vessels were re-weighed after the admission of air, a 
gain ın weight was observed, he reported, m every 
instance exactly equal to the gam in weight detected 
in the metal when removed from the vessel and 
weighed separately The gam im weight of the metal 
he ascribed to combmation with the ‘fixable’ part of 
the air, which suggests strongly that he was still 
thmking in terms of Black’s ‘fixed air’ An account 
of this work was published durmg the next month, 
December, in Rozier’s Observations sur la Physique 
(The publication of the annual volume of Mémovres 
of the Academy was usually some years ın arrears, 
and the opportunity of prelummary publication in 
Rozier’s journal was often taken ) 

A fortnight or so before the reading of this memoir 
there occurred the meeting with Priestley, at which 
Lavoisier was informed of the new ‘air’ isolated on 
August 1, 1774 In March 1775, Lavoisier, as his 
note-book shows, prepared Priestley’s new ‘air’ and 
confirmed its property of enhancing the brilliance of 
a candle-flame , but he made a further observation, 
also important ın his researches, namely, that 1t did 
not precipitate lhme-water and therefore that ıt was 
not ‘fixed air’ The immediate result was the reading 
to the Academy on April 26, 1775, of another memoir, 
which also, lıke its forerunner, was printed almost at 
once m Rozier’s journal (May 1775), m this memoir 
Lavoisier described the production of ‘air’ by heating 
calx of mercury, and stated that the product was 
insoluble in water, did not precipitate lme-water or 
combine with caustic alkahs or render them mild, 
was diminished by ‘nitrous air’ (nitric oxide), could 
be used to calcine metals, did not asphyxiate animals 
or extinguish a lighted candle but enlarged its flame 
in @ remarkable way—ain short, 1t had none of the 
properties of ‘fixed air’? Lavoisier concluded that 
what combmed with the metals on calemation was 
the purest part of the air, not, 1t should be noted, a 
particular constituent of the air, but the pure an 
itself. 

These two memoirs afterwards appeared in the 
annual volumes of Mémovres of the Academy for 
1774 and 1775, but, as the publication of both 
volumes was delayed until 1778, the two memoirs 
were revised, the former bemg returned to the 
Academy after revision on May 10, 1777; and the 
latter bemg read in its new form on August 8, 1778 

In its revised form the memoir of 1774 now stated 
that ıb was a part of the air that combined with the 
metals ın ealemation, while another part did not so 
combine , and to the former Lavoisier gave the name 
“salubrious air’, while the latter he described as a 
mofette, an asphyxiant, incapable of supporting com- 
bustion or respiration, the common air consisting of 
these two very different ‘elastic fluids’, the former a 
httle heavier than the latter In the recension of the 
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memoir of 1775, the part of the air which was active 
m combustion, respiration and in calcination was 
re-named “eminently respirable ar”, and ‘fixed aim’ 
was described as a compound of charcoal and 
‘eminently respirable air’, because charcoal, when 
heated with calx of mercury, completely disappeared 
and only mercury and ‘fixed ait’ remamed ~ 

The new theory of combustion, respiration and 
calcination thus dates from 1777 later Lavoisier 
gave to “‘emmently respirable air” the name ‘oxygen’ 
or acidifying principle or element, supposing it to be 
a constituent of all acids 

Lavoisier’s views met, however, with little or no 
acceptance Until 1783, he cid not openly criticize 
the phlogiston theory, restricting himself to showmg 
that his explanations were more in accordance with 
the facts, but ın 1783 he submitted a memoir 
(published m 1786) to the Academy criticizing the 
phlogiston theory ın detail There was, however, an 
outstanding difficulty, mexplicable in terms of his 
theory, but readily expheable in terms of phlogiston, 
namely, the production of ‘inflammable air’ when a 
metal was dissolved m acıd The phlogistic explanation 
was simple a metal was composed of a calx united 
with phlogiston, and, when the metal was dissolved 
in acid, 1ts calx combined with the acid to form a salt, 
while its phlogiston, thus set free, appeared in the 
form of ‘inflammable air’, which some chemists 
regarded as phingiston itself As for Lavoisier, who 
looked upon the action between a metal and an 
acid as a reaction between a metal and the com- 
pound of a non-metal with oxygen (such were the 
acids, in his view), he could obviously offer no 
explanation of the production of ‘mflammable aur’ in 
this change 

The communication by Blagden to Lavoisier in 
Paris, m June 1783, of the results of Cavendish’s as 
yet unpublished experiments, ın which, by the com- 
bustion of ‘flammable air’ either im common air or 
in ‘dephlogisticated air’, he had obtamed water as 
the product, solved this difficulty On June 24 of 
that year, ın the presence of Blagden and others, 
Lavoisier made a rough qualitative verification of 
Cavendish’s observation and reported the result next 
day to the Academy in the names of Laplace and 
himself On November 12, 1783, he read a memoir 
to the Academy on further similar experiments, con- 
cluding that water was a compound of the two airs, 
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namely, ‘mflammable ar’ and ‘dephlogisticated air’ 
The memoir was published next month in Rozier’s 
journal and afterwards (1784) ın the Academy’s 
Mémowres for 1781 Cavendish had made his experi- 
ments m 1781 and had delayed publication of his 
paper until 1784, as he had in the meantime turned 
aside to solve the composition of the ‘nitrous’ (nitric) 
acid that had fortuitously appeared when he used 
‘dephlogisticated air’ instead of common air Caven- 
dish’s explanation was that ‘dephlogisticated air’ was 
dephlogisticated water and that ‘inflammable aur’ was 
phlogisticated water, and that, by the action of the 
electric spaik (used to explode the muiature), the 
‘airs’ were condensed into water It was widely 
believed at that tune that ‘airs’ contained water 
We may represent Cavendish’s explanation thus: 


‘dephlogisticated air’ + ‘nflammable air’ > 
(water — phlogiston) + (water + phlogiston) —> 
water 
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In Cavendish’s view, therefore, the water was con- 
densed from both aws, in each of which ıt was pre- 
viously present as a component In Lavoisier s view, 
water was a compound of the two airs He supported 
his explanation by showing that iron filings decom. 
posed water, giving ‘inflammable air’ and calx of 
iron, the latter being produced by the combination 
with the iron of the ‘dephlogisticated ai’ set free 
from the water Other verifications followed Caven- 
dish had first shown that the product of the 
combustion of ‘mflammable an’ was water , Lavoisier 
first gave the accepted explanation of the composition 
of water 

Later, m collaboration with others, Lavoisier m 
the “Méthode de Nomenclature chimique” (1787) set 
out the system of our modern chemical nomenclature, 
in which the names of substances mdicate their 
chemical composition, and m 1789 he published his 
classic “Traité élémentaire de Chimie”, expoundmg 
his new system of chemistry and containing, among 
other matters, the first table of the chemical elements 
(defined as substances that could not be decomposed 
into any simpler substances) and an assertion of the 
principle that matter 1s conserved in chemical change 
The pubhcation of this great book, which 1s com- 
parable historically with Newton’s “Principia”, 
marked the passing of the older chemistry and the 
foundation of the modern science 


NEW FELLOWS OF THE ROYAL SOCIETY 


T the meeting of the Royal Society held on 
March 15, the following were elected to the 
fellowship 


Dre © S Bears, Dominion Astronomer, Ottawa , 
distinguished for his contributions to observational 
astrophysics, including particularly the study and 
interpretation of the broadened emussion lines ın stars 
with extended atmospheres and of interstellar lines 


BRIGADER J S K Borb, director, Wellcome 
Laboratories of Tropical Medieme, London, dis- 
tinguished for important contributions to bacterio- 
logy and immunology , his researches on the dysentery 
bacilli, the typhus fevers and tetanus led to great 
improvements ın methods of diagnosis and control 
measures 


Dr D G. CATOHESIDE, reader m plant cytogenetics, 
University of Cambridge, distinguished for his 


researches on the cytology and inheritance of plants 
and animals 


De A H Cook, assistant director, Brewing 
Industry Research Foundation, London, dis- 
tinguished for his researches in organic chemistry, 
particularly in relation to fungal antibiotics and the 
synthesis of heterocycle compounds 


Dr S J Fozzy, head of the Department 
of Physiology, National Institute for Research m 
Dairying, distinguished for his researches into the 
physiology and biochemistry of lactation, and 
particularly the influence of hormones on milk 
secretion 


Pror H FROHLICH, professor of theoretical 
physics, University of Liverpool, distinguished for 
his application of quantum theory to the physics of 
the sohd state, ncludmg particularly the properties 
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of msulators and the interpretation of superconduct- 
ivity , he has also made important contributions to 
the theory of atomic nuclei 


Dr Gerorrrey Grr, director, British Rubber 
Producers Research Association, distinguished for 
his work on the properties of substances of very 
high molecular weight, especially rubber and rubber- 
like substances 


Pror H A HEILBRONN, professor of mathematics, 
University of Bristol, distunguished for his discoveries 
in the analytic theory of numbers and, ın particular, 
for his work on the class-number of quadratic fields 


Dr G Herzsperc, director, Division of Physics, 
National Research Council, Ottawa, distinguished 
for lus contributions to experimental and theoretical 
physics and chemistry, ın particular for his work on 
molecular and atomic spectra 


Dr J B Houvrcurmson, director, Central Cotton 
Research Station, Namulonge, Uganda, distinguished 
for his genetical studies of the cotton plant, which 
have led to notable advances ın the classification of 
this genus, and to the theory of the evolution of its 
species 


Dr H R Ine, reader ın pharmacological chem- 
istry, University of Oxford, distingmshed for his 
investigations on the chemistry of drugs and the 
chemical aspects of drug action 


Dr Davi Laox, director, Edward Grey Institute 
of Field Ornithology, Oxford, distimguished for his 
studies on the behaviour and evolution of birds, 
especially the formation of species and races of the 
finches of the Galapagos Islands 


Dr T R R Mann, member of the staff of the 
Agricultural Research Council, a biochemist dıs- 
tinguished for his researches on carbohydrate and 
phosphorus metabolism of muscle, moulds and 
mammahan semmal fluid, and for his studies on 
moetalloprotem enzymes 


Dr K A G Menpetssogn, University demon- 
stiator, University of Oxford, distinguished for his 
work in experimental physics, especially for his 
investigations on the properties of liquid hellum and 
of the superconducting state 


Dr A NEUBERGER, biochemist, National Institute 
for Medical Research, London, distinguished for his 
researches on the biochemistry of amimo-acids and 
proteins 
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Mining at King’s College, Newcastle 
Prof. Granville Poole 


Pror GRANVILLE POOLE, who 1s shortly retiring 
from the Milburn chair of miming at King’s College, 
Newcastle, was appointed to this post ın October - 
1923 ın succession to Prof Henry Louis Before 
going to King’s—or Armstrong College as 1t was then 
called—he had occupied the chair of mimmg in the 
University of Leeds during 1920-23 Previously he 
had seen extensive service in various posts in the 
Mines Department at the Home Office and had 
gamed a wide experience in matters relating to 
spontaneous combustion ın coal mines His interest 
m them has never flagged, and frequently he has 
been called upon to apply his speciahzed knowledge 
to the investigation of colliery explosions He was 
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Dr L. B Pren, director of research, Mond Nickel 
Co , Ltd , distinguished for his contributions to metal- 
lurgical research on ferrous and non-ferrous metals 


De J A Prescorr, director, Waite Agricultural 
Research Institute, Adelaide, distinguished for his 
mvestigations on the soil types of Australia, their 
geographical distribution and relation to chmate and 
vegetation 


Pror M H L Pryce, Wykeham professor of 
physics, University of Oxford, distinguished for his 
work in theoretical physics, ın particular quantum 
mechanics and quantum electrodynamics, and for 
his contmbutions to the knowledge of the properties 
of the sold state at low temperatures 


De W J Poes, director, Geological Survey of 
Great Britain and the Museum of Practical Geology, 
London, distinguished for his researches on the 
Ordovician and Silurian rocks of Wales 


J A RATCLIFFE, reader in physics, University 
of Cambridge , distinguished for his contributions to 
the development of the scientific basis for radio 
communications 


Pror T A SreprgEnson, professor of zoology, 
University College, Aberystwyth, distingmshed for 
his researches on marine biology, especially on the 
growth and reproduction of corals and the distribu- 
tion of animals and plants on the sea-shore 


De W H Txorpee, lecturer in entomology, Univer- 
sity of Cambridge, distinguished for his researches 
on insect physiology and animal behaviour 


Dr P J pv Torr, president of the Council for Seren- 
tifie and Industrial Research, South Africa, formerly 
director of the South African Veterinary Research 
Institute, Onderstepoort, distinguished for his contri- 
butions to the study of the diseases of animals, especi- 
ally of domestic cattle, and particularly those due to 
soil deficiencies and to infections transmitted by ticks 


A M Torte, assistant director, Computing 
Machine Laboratory, University of Manchester, 
distinguished for his contributions to mathematical 
logic and, in particular, for his work on computable 
numbers 


Pror A R J P UBBELOHDE, professor of chem- 
istry, Queen’s University, Belfast, distinguished for 
his work in physical chemistry with special reference 
to structural and thermodynamic questions and 
reaction mechanism 


d VIEWS 


also supervisor of the Northern Coke Research Com- 
mittee and the Fuel Survey Committee for North- 
umberland and Durham In 1924 Prof Granville 
Poole started the Armstrong College Mining Society, 
becoming its first president, and has contimued to 
hold this office ever since In 1946 he maugurated 
the King’s College Mining Bulletin, a publication 
which has a wide circulation to those interested both 
at home and abroad He ıs the author of a treatise 
considered as a standard work on haulage and 
winding, and has frequently been consulted on this 
and other aspects of the mechanization of the coal 
mmes in the North He is the present president of 
the North of England Institute of Mining and 
Mechanical Engineers, and a member of the Council 
of the Institution of Mming Engineers 


464 


Mr E. L. J. Potts 


Mr Epwarp L J Porrs, who has been appointed 
to succeed Prof Granville Poole, comes from a 
muning family, being one of four sons, three of whom 
graduated im mming at King’s College, Newcastle. 
After taking first-class honours, he conducted research 
into ventilation problems and was awarded the M Sc 
He possesses the mine surveyor’s and first-class 
manager’s certificate of competency and was 
appointed lecturer m mining m 1940, and reader in 
1946, at King’s College In addition to practical 
experience in Great Brita, he has studied mining 
methods abroad and is at present engaged with Prof 
Fritzsche, of Aachen, in compiling a treatise on 
“Horizon Minmg” sponsored by the National Coal 
Board Mr Potts has earned out a considerable 
amount of research and has many publications His 
research includes the distmbution of stress around 
underground excavations, using photo-elastic 
methods, the mvestigation of air-flow conditions in 
underground roadways and in mine fan installations , 
the development of an origmal design of a circular 
fluorescent-lghting unit for face and roadway 
lighting, and the application of anodized aluminium 
reflectors, and the design and operation of a fine- 
coal washing system incorporating a paraboloid cone 
equipped with jets Mr Potts was technical adviser 
to the Northumberland coal owners at Stage II of 
the Valuation of Northumberland Collieries under 
the Coal Mines Nationalization Act He has been 
appointed mining adviser to the Peterlee Develop- 
ment Corporation, and 1s conducting subsidence 
surveys and advismg on mmng subsidence ın 
relation to the development of a master plan for the 
new town 


International Polarographic Congress in Prague 


A MEETING of some four hundred workers mter- 
ested in polarography was held ın Prague during 
February 4-8 Visitors from Poland, Hungary, 
Roumania and Bulgaria were present The congress 
was organized by the Centre of Research and Tech- 
nical Development ın. Prague, under the presidency 
of Prof J Heyrovský, director of the Central 
Institute of Polarography, with Prof R Brditka, 
director of the Physico-chemical Institute of the 
Charles University, Prague, as vice-president An 
evening meeting for visitors, held in the old palace 
of Sylva Taroucca, preceded the openmg of the 
Congress, which was inaugurated in the large theatre 
of the Purkyné Medical Institute on February 5 by 
the Minister of Planmng, Dr J Dolanský, and 
director of the Centre of Research and Technical 
Development, Prof J Fukaétko Dr Dolanský spoke 
on the cardinal tasks of science m building up 
socialism, and Prof Fukdétko on the role of planning 
mm scientific research Prof J Heyrovský then gave 
a review entitled “Fundamentals of Polarography” 
The proceedings of the Congress were divided into 
eight surveys, each of about an hour’s duration, m 
which modern developments of polarography were 
summarized, and the discussion of papers submitted 
to the Congress. The followmg surveys were given 
Vl Majer, “Inorgame Analysis”, Vl Hanuš, 
“Polarography of Organe Compounds”, P. Zuman, 
“Organic Analysis”, F Santavy, “Polarography in 
Biochemistry and Medicine”, J Forejt, “Instru- 
ments for Oscillographic Polarography”, J Hey- 
rovsky, “Applications of Oseillographie Polaro- 
graphy”, R Brdiéka, “Kinetics of Electrode 
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Processes ın Polarography” Fifty-five communi- 
cations were presented Reports on the communica- 
tions and discussions will be published in full ın three 
volumes, of which the first will also contam con- 
tmbutions from abroad not communicated at the 
Congress, ın Enghsh, French and German, the second 
a full bibhography of polarographic papers from 1922 
to 1950, and the third actual reports of the meetings 
Single volumes, which will appear about m April, 
will be sold to non-members of the Congress 


Annual Report for 
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National Central Library : 
1949-50 


THE thirty-fourth annual report of the executive 
committee of the National Central Library, covermg 
the year ending February 28, 1950 (pp 30, London: 
National Central Library, 1950), refers to an increase 
in the Treasury grant-1n-aid from £19,000 to £22,500, 
meluding a sum of £1,000 to offset the second stage 
in the discontinuance of the contribution from the 
Carnegie United Kingdom Trust A satisfactory 
response was received to the attempt made m the 
financial year 1946-47 to increase the sum obtamed 
from lbraries of research, commercial and industrial 
organizations not participating ın regional systems 
but making substantial calls on the Library’s services 
Total issues from or through the Library were 96,552 
volumes, an imerease of nearly three per cent on 
1948-49, but the number of volumes issued to 
university libraries mereased by 22 42 per cent to 
12,786, while 17,234 volumes were lent by the 
university libraries to other libraries Volumes issued 
to the special outher hbraiies, which now number 
207, mcreased from 6,732 m 1948-49 to 7,404, and 
17,574 books were lent by these outler hbraries , 
books issued to hbraries of government departments, 
research and industrial organizations increased from 
9,405 to 11,903 volumes Some 607 libraries are now 
co-operating ın the regional systems, and they lent 
164,152 volumes to other libraries m their* own 
systems and 21,423 volumes to hbraries in other 
regional systems and to non-regional libraries through 
the National Central Library There was a striking 
development m international loans, 994 books being 
lent to twenty-three countries and 420 borrowed 
from nineteen countries The actrvities of the British 
National Book Centre in arranging for the exchange 
of ‘unwanted’ books and periodicals between libraries 
of different types in Great Britain, between libraries 
m Britain and those in the Dominions and Colonies, 
and between British and foreign libraries, contanued 
to expand 


“Agronomia Angolana” 

Tse third number of “Agronomia Angolana”, 
published annually by the Servicos de Agricultura at 
Luanda, Portuguese West Africa (CP 1233), was 
issued ın 1950, previous numbers beimg those for 
1948 and 1949.(No 1, pp 204, No 2, pp 263, 
No 3, pp 176, 20 angolares each) Its aim, as 
stated by the editor, 1s the dissemination of mforma- 
tion on agricultural investigations in progress at 
research stations ın the Colony of Angola and else- 


where, and to promote exchange of ideas and of - 


current knowledge. Certain articles of a general 
character are included, such as those describing the 
scope and programmes of work at individual agrı- 
cultural experimental stations, and developments m 
the Colony’s agriculture Ongmal papers are pub- 
lished on a variety of topics, meluding methods 
adopted ın plant breeding, aspects of fruit growing, 
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regional pedology and meteorology, organic manuring, 
mechanization, forestry, selective weed-kullers, and 
economic and agricultural botany The publication 
1s designed mamly for circulation to scientific m- 

7 stitutions, its subject-matter and format are of a 
lugh standard, and most papers have reasonably good 
summaries in French and English, but many of them 
lack bibhographical references To cater for growers, 
“Agronomia Angolana” has established an extension 
service which will produce bulletins and leaflets for 
distribution to growers, mcorporatmg the relevant 
information ın a more popular form 
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Collection of Bygone Agricultural Implements 


TEHE collecting of early agricultural 1mplements 1s 
an imperative necessity at the present time if any of 
the fast-disappearing types are to be preserved for 
posterity Many museums are engaged in this 
important task, and the Gloucester Folk Museum, 
housed ın Bishop Hooper’s Lodging, in addition to 
collecting and displaying such material, has issued a 
handy and authoritative guide to its agricultural 
collections, entitled “Guide to the Collection of 

_ Bygone Agricultural Implements” (pp 20+4 plates , 

‘Gloucester Folk Museum, 1950; 9d ) The material 
1s appropriately grouped under the operations of 
ploughing, sowing and cultivation, haymaking and 
harvesting, ritking, thatching and threshing, with an 
added section for certam miscellaneous farm imple- 
ments Each section ıs prefaced by some useful 
general remarks on the subject, wntten by J N 
Taylor, the curator 


Archives of Biochemistry and Biophysics 


BEGINNING with Vol 31, No 1 (March 1951), the 
title of Archives of Brochemastry has been altered to 
Archwes of Brochemstry and Biophysics This change 
reflects the ever-mcreasing use of physical methods 
m biochemistry and is consequent upon the recent 
decision of the editors to consider, ın addition to 
established biochemical topics, communications m 
the fields of virus research, radiation effects on living 

“mater, macromolecular biology and chemistry, 
studies of the application of radioactive indicators, 
and the physics of biological systems The editorial 
board has also been enlarged and includes the fol- 
lowmg new members Drs E Newton Harvey, 
E C Pollard and R. W G Wyckoff. 


Science in General Education 


THE Harvard Summer School of Arts, Sciences and 
Education is organizing a conference on “Science in 
General Education” to be held during July 9-11 at 
Harvard University, Cambridge, Mass A series of 
three evening meetings, open to the public, are being 
arranged on “Science and Society”, “Science and 
Philosophy” and “Science and History”, which will 
be directed by Dr K. T Compton (Massachusetts 
Institute of Technology), Prof P Le Corbeiller 
(Harvard) and Prof I Bernard Cohen (Harvard), 
respectively Hach meeting will consist of two 
prepared papers, thirty to forty mmutes m length, 
followed by a discussion by two commentators, of 
About fifteen mmutes each On the afternoon fol- 
lowing each meeting, a number of invited guests will 
meet privately for a further discussion, based on the 
talks of the previous day These guests, who will 
number about sixty to eighty, will mclude leading 
figures ın contemporary scierice, both pure and 
apphed, some government representatives (both 
military and non-mulitary) connected with science, a 
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number of educational leaders and teachers, and 
some scholars or speciahsis, a few will be from 
Europe, and:fgom Canada and Mexico These private 
discussions will thus provide an opportunity for 
bringing together a number of different groups who, 
m one way or another, are concerned with science or 
with its effects on human affairs Correspondence 
referring to the School should be sent to the Director, 
Harvard University Summer School of Arts and 
Sciences and of Education, 2 Weld Hall, Cambridge 
38, Mass 


University of London 


Mr M B Dowatv has been appomted to the 
Ramsay Memorial chair of chemical engmeermg ten- 
able at University College from October 1 The 
degree of D Sc has been conferred an the followmg 
Mr C B Allsopp, appointed teacher at Guy’s Hos- 
pital Medical School, Mr Eugen Glueckauf, Imperial 
College of Science and Technology, Mr W C J 
Ross, Imperial College of Science and Technology 


Engineering-Apprentice Scholarships for British 
Commonwealth Graduates 


Tar BRUSH ABOE Group of companies has re- 
cently instituted a new scholarship scheme whereby 
honours graduates ın engineering from overseas 
countries of the British Commonwealth can undertake 
a two-year practical apprenticeship, studying the pro- 
ducts and methods of the Group The first year will 
provide general instruction ın basic manufacturmg 
processes, after which more specialized topics will be 
studied The factories concerned are The Brush 
Electrical Engmeering Co, Ltd, Loughborough, 
Leres , Mirrlees, Bickerton and Day, Ltd, near 
Stockport, Cheshire, J and H McLaren, Ltd , Leeds 
10, Petters, Ltd , Stames, Middx , Henry Meadows, 
Ltd, Falıngs Park, Wolverhampton, and the 
National Gas and Oil Engime Co, Ltd, Ashton- 
under-Lyne Apprentices will be provided with a 
free return passage and will be paid the standard 
wage-rate (at present £6 9s 6d a week) Further 
details can be obtained from BRUSH ABOE Group 
Services, Ltd , of Duke’s Court, Duke Street, London, 
SW1 


Announcements 


Mr P A Wetts, director of education to the 
International Wool Secretariat, has been appointed 
deputy secretary and secretary-elect of the Royal 
Sanitary Institute 


Taw annual conference of the Textile Institute 
will be held this year m Brighton durmg May 21-25 
Thirty-six papers will be read, the general theme of 
the conference being “Textiles their Past, Present 
and Future” Further details can be obtamed from 
the Institute at 16 St Mary’s Parsonage,, Manchester 
3 


Dr E Crar, lecturer ın chemistry in the University 
of Glasgow, has been awarded one of the prizes 
offered by the Spanish Government for a paper, on 
the absorption spectra of aromatic hydrocarbons at 
low temperatures, read at the Twenty-second Con- 
gress on Industrial Chemistry 

Erratuw In the review of “Chemistry and Uses 
of Insecticides” by Dr E R de Ong (Nature, 167, 
211, Feb 10, 1951) the price ıs quoted as 36s net 
Owing to devaluation, the price has now been raised 
to 54s net 
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PLASTICITY OF MAMMALIAN MONOSYNAPTIC REFLEXES 


By Pror J C “ECCLES, FRS, and Dr A. K. McINTYRE 
Department of Physiology, University of Otago, Dunedin, New Zealand pi 


LASTICITY ın the central nervous system, that 
is, the ability of individual synaptic junctions to 
respond to use and disuse by appropriate changes ın 
transmissive efficacy, ıs frequently postulated or 
implied in discussions on the mechanisms underlymg 
the phenomena of learnng and memory}? Little 
concrete evidence has, however, been brought forward 
in support of this concept, possibly because of the 
great technical difficulties of studying quantitatively 
synaptic transmission in the higher levels of the 
nervous system, where the postulated property of 
plasticity may reasonably be expected to reach its 
fullest development. In the case of simpler spmal 
and brain-stem reflex-levels, some investigations have 
indicated a considerable measure of reflex remodelling 
after such procedures as nerve or muscle trans- 
position? , but, on eritical examination‘, the balance 
of evidence tends towards the view that, in mammals, 
functional state as well as spatial pattern remain 
relatively constant at such elementary reflex levels 
Moreover, precise investigations of transmission m 
the simplest (monosynaptic) reflex ares have not, 
until lately, revealed changes m functional state 
lasting for more than about one-hundredth of a 
second’? Recently, however, more enduring changes 
have been shown to take place m monosynaptic 
reflex arcs, the effectiveness of a given presynaptic 
volley becoming greatly enhanced for a period of 
several minutes after an intensive burst of repetitive 
firmg of the same presynaptic fibres, a phenomenon 
that has been called post-tetanie potentiation®® It 
can be argued that this relatively enduring change in 
synaptic functional state mdicates the existence of 
an element of plasticity even at this level of nervous 
function—the simplest possible reflex arc® Accord- 
ingly, we have studied the effects of disuse on such 
reflex ares, with the object of determimmg whether 
prolonged inactivity of presynaptic paths leads to a 
deficiency of synaptic excitatory action, a deficiency 
which, if reversible by activity, would strongly 
support the concept of plasticity at the simplest 
reflex-level 
Prolonged and total disuse can be most effectively 
secured by severing the dorsal roots just distal to 
their gangha, thus retaming functional continuity 
between parent cell bodies and the central projections 
within the spinal cord of their silenced fibres This 
operation was done with aseptic precautions for two 
or three of the dorsal roots mnervating the cat’s hind 
lamb (lumbar 6 and 7 and sacral 1), great care bemg 
taken to mimimuize injury to the ganglia and to the 
subjacent ventral roots All operations were done 
entirely extra-durally so that the dehcate mtra-dural 
segments of the spinal roots did not suffer damage 
by post-operative scarring The roots of the other 
side were left intact as controls, but im some experi- 
ments they were subjected to a dummy operation, 
only the cutting of the dorsal roots being omitted 
Afterwards the animals were exercised daily by 
walking in a simple treadmill, and 34-40 days post- 
operatively under nembutal anesthesia the spmal 
cord was divided m the lower thoracic region and the 
reflex activity of the caudal stump was systematically 
amvestigated on both sides Reflex responses were set 


up by single dorsal root volleys (maximal for the 
large group-I afferent fibres), and were recorded 
monophasically erther from nerves to various limb 
muscles (both flexors and extensors to digits, ankle 
and knee) or from one or other of the isolated ventral 
roots. In addition, all reflex responses were observed 
after post-tetanie potentiation®® Every precaution 
was taken to enhance the significance of the com- 
parison between the two sides extreme care in 
dissection and manipulation, identical placing of 
recording electrodes on the corresponding nerves and 
roots, multiple records of each reflex so that mean 
values for the two sides could be compared , temporal 
juxtaposition (and often alternatmg sequence) of each 
series of investigations on the two sides, subsequent 
histwlogical exammation of the nerves and roots on 
the two sides 

Our experiments have given convincing evidence 
that the operative section greatly dimimushed the 
reflex effectiveness of dorsal root volleys For 
example, a volley in the combined L, and S, roots 
failed to evoke a monosynaptic reflex discharge to 
the gastrocnemius muscle (Fig la, L) in contrast to 
the normal control side (Fig la, R) Nevertheless, 
quite a large monosynaptic reflex was evoked during 
conditioning by post-tetanic potentiation, though ıt 
was still well below the control side similarly 
potentiated (Figs le, Zand R) Likewise, there was 
merely a trace of monosynaptic discharge to the 
biceps-semitendinosus muscles, which was greatly 
potentiated (Fig 1b, L), though only to about one- 
quarter of the potentiated size on the control side 
(lowest record, Fig 1b, R) Later polysynaptic flexor 
reflex discharges are promment im all records of 
Fig 1b, having latent periods from 3 3 to at least 
10 msec `y 

Figs la and b illustrate the asymmetry that was 
observed in twenty-five series of investigations on 
reflex discharges into muscle nerves Five of these 
experimental series resembled Fig 16 in that uncon- 
ditioned dorsal root volleys evoked monosynaptic 
reflexes that differed from the control side merely by 
their much smaller size (cf Fig 2, open circles). 
Only two series were exceptional, the reflex responses 
being not significantly different on the two sides, 
Relatively larger reflexes were never evoked by 
volleys in the operatively sectioned roots In eleven 
series of investigations, we have recorded the reflex 
responses from a single isolated ventral root corre- 
sponding segmentally to the stimulated dorsal root 
Uniformly the monosynaptie reflexes have been much 
smaller for the operatively sectioned roots, bemg 
often absent, and this disparity has been mamtaimed 
during post-tetanie potentiation 

The question at once arises To what extent can 
reflex deficiency on the operated side be attmbuted 
to changes ın the presynaptic pathways other than 
mere absence of the normal impulse barrage ? Tw§ 
such possible causes have been revealed by sub- 
sequent histological examination of the appropriate 
dorsal roots stained with osme acid 

First, m many experiments, there was some post- 
operative degeneration of fibres in the mtradura] 
path of one or other of the severed dorsal roots, 
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Fig 1 Reflex discharges in one experiment in 
response to single dorsal root volleys maximal for 
group I fibres, the left and right sides being marked 
Land R The left L, and S, dorsal roots had been 
severed just distal to the ganglion forty days pre- 
viously In (a) upper records show reflex discharge 
ito gastrocnemius nerve evoked by a volley in Ly, 
and S, dorsal roots (see inset), beng zero for L, but 
large in control R, lower records, responses after 
same degree of post-tetanic conditioning for L and R 
Curves (b) are as for (a), but reflex discharges into 
the conjomt biceps-semitendmosus nerve With 
unconditioned ZL there is a minute monosynaptic 
discharge (increased by conditioning to a large sp.ke) 
and large later polysynaptic discharges of flexor reflex 
Post-tetanic conditioning so greatly mcreased the R 
monosynaptic spike that ıt was deflected off the screen, 
and the lowest record gives the response at + ampli- 
fication Note with R the later polysynaptic 
discharges of flexor reflex (e) shows single volleys 
in Le dorsal root and recording from corresponding 
L, ventral root (seo mset diagram) Time scale 
given in milliseconds for all records Except for 
lowest (b) R record, the potential scale 1s as shown 
for all (a) and (b) records Potential scale as shown 
for all (c) records. All illustrations chosen from 
several closely sxmilar records 


presumably the result of ganglionic injury, either at 
Operation, o1 afterwards through post-operative 
scarring, which was often considerable ın the m- 
mediate vicmity of the gangha However, ın experi- 
ments involving operated roots in which no loss of 
fibres was detectable, the same refiex deficiency was 
observed, for example, the reflexes illustrated in 
Figs laandb Thus it appears unlikely that loss of 
dorsal root fibres in other expermments can be regarded 
as more than a contributory cause of the reflex 
disparity observed 

Secondly, even when no actual loss of fibres was 
detectable, those in the operated dorsal roots were 
slightly smaller (mean, about 90 per cent for the 
largest fibres) than fibres in the corresponding normal 
roots of the opposite side In keepmg with this, 
conduction velocity was about 10-15 per cent lower 
m the dorsal roots silenced by operation Presumably 
this shrinkage 1s analogous to axonal shrinkage ın the 
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central stump of a regenerating nerve, and may be 
attributable to a diminished turgor consequent on 
regenerative outgrowth!¢* Though it seems ım- 
probable that shrmkage of this order would be 
entirely responsible for the usual large depression of 
monosynaptic reflex responses (cf Figs la and b), it 
1s not possible directly to refute the suggestion that 
the synaptic knobs shrmk more than the mam axonal 
shafts from which they spiing, their depressed reflex 
excitatory power being thus explained 

However, two observations suggest that the reflex 
disparity observed in these experiments carries a 
wider implication than if ıt were caused merely by 
shrinkage attributable to regenerative outgrowth 

The first of these observations is that the dorsal 
root immediately rostral to those operatively divided 
had a much greater reflex effectiveness than 1ts 
companion on the normal side In all five experi- 
ments where it was tested, the reflex spike discharge 
into the corresponding ventral root was significantly 
larger (from about twice upwards) than on the control 
side, and this difference was maimtaimed duning post- 
tetanic potentiation (Figs 1c, L and E) This may 
reasonably be attributed to the development of some 
compensatory reaction to the operative disability 
With operative section of L, and S, dorsal roots, the 
relative enhanced reflex discharge from L, dorsal 
root was always found m the nerves to sermmem- 
branosus (three experiments) and to biceps-semi- 
tendinosus (two experiments) , but there was little or 
no asymmetry in the discharges to the muscles 
supplied by the deep peroneal nerve With L, and 
L, root section the compensatory reaction was 
observed with L, dorsal roots, which gave, however, 
symmetrical reflexes when next but one above the 
operative lesion The simplest explanation of this 
compensatory reaction ıs that the operative dis- 
ability has thrown more mechanical stress on the 
remaining stretch receptors of any partially de-affer- 
ented group of synergic muscles There would thereby 
be produced an increased monosynaptic bombardment 
of motoneurones through the dorsal root immediately 
adjacent to those severed, the increased usage giving 
rise to enhanced synaptic excitatory effectiveness 

The second observation relates to the possibility 
that an intense but brief prototype of such an effect 
is already known in post-tetanic potentiation®® It 
has been argued that this potentiation 1s most 
probably explained as a changed spatial relationship 
which gives more effective synaptic transmission , for 
example, the synaptic knobs may become larger or 
more closely apposed to the post-synaptic membrane? 
With the operatively severed roots, post-tetanic 
potentiation has produced a remarkable imcrease in 
monosynaptic excitation (Figs la, L, and 1b, L), 
but, m addition, prelimmary observations disclosed 
two special features After a standard conditionmg 
tetanus of 6,000 volleys at 400 a second the time 
course of the potentiation was slower than on the 
control side, the summit bemg later (18-40 sec as 
agaist 8-14), and the decay therefrom much more 
prolonged (Fig 2) Furthermore, after the first 
conditioning tetanus there was an endurmg merease 
in size of the monosynaptie reflex (Fig 2, open circles 
and subsequent test shown by filled circles) It 
would appear that conditionimg by the mtense period 
of activity effected a partial restoration of the 
operative disability, as shown by the residual level 
of potentiation followmg the first conditionmg 
tetanus (open circles beyond 400 sec ın Fig. 2) (Note 
added n proof. These preliminary results have been 
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F 2 
fully confirmed, the residual potentiation persisting 
for many hours ) 

Thus we are mtroduced to the corcept that 
activity enhances the functional effectiveness of 
synapses over a much longer period than zhe several 
munutes of ordinary post-tetanic potentiation, though 
it must be realized that there ıs as yet no direct 
evidence to relate these two causes of enhanced 
function Nevertheless, ıt may be postulated that 
disuse is a probable cause of the defectave mono- 
synaptic excitatory action of volleys ın our oper- 
atively severed roots, for no ımpulses will have passed 
along those roots durmg the post-operative period 
of five weeks or so Such an explanation implies 
that the normal level of synaptic activation by dis- 
charge of stretch receptors ordinarily mamtains the ex- 
eitatory effectiveness of the monosynaptic reflex path 

In conclusion, 1t can be stated that in the simplest 
mammalian reflex (the monosynaptic myotatic 
reflex) direct exper:mental evidence has been obtained 
ın support of the hypothesis that usage leads to 
increased functional efficiency of synapses and disuse 
to defective function The plasticity that has been 
postulated for higher nerve centres ın explanation of 
conditioned reflexes!? and of memory would appear 
to be an important attribute even of the synapses of 
the simplest reflex pathway An opporturity is thus 
provided for precise systematic study of plasticity. 

It has been suggested that learning processes, for 
example, memory and conditioned reflexes, can be 
attributed to specific dynamic patterns created by 
ımpulses circulating contimuously in closed self-re- 
exciting chains of neurones?! Repetitive activity 
of this kind doubtless accounts for functional changes 
of brief duration, but raises grave difficulties when 
applied to endurmg memories or cond:tioned re- 
flexes?! The existence of plastic changes at synapses, 
as demonstrated in the monosynaptic reflex arc, would 
remove the necessity for making the mnprobable 
postulate of enduring dynamic patterns of circulating 
impulses, and would provide experimental evidence 
for an explanation based on patterned changes in 
synaptic efficacy, possibly of a morphological char- 
acter)? Such an explanation, however, presupposes 





Fig 2 Tıme course of post-tetanie potentiazion (6,000 volleys at 400 a sec } 
of monosynaptic reflex discharges nto gastrocnemius nerve in response to 
single volleys ın L; dorsal root La, L; and Ls roots on left side were severed 
just distally to ganglion forty days previously Orduirates, sizes of reflex 
spikes, abscisee, testing mtervals in seconds after onset of conditioning 


tetanus 
L side 


voltages at respective control-levels 
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Crosses show responses on control R side, cpen circles on cperated 
Preconditioned spikes are plotted ın same convention to left of 
vertical line at zero tıme, the horizontal broken lines showing mean spike 
Note that to left of the zero time-line 
the open circles plot preconditioned epikes before any dorsal root tetaniza- 
tion, that 1s, after a complete quiescence of forty days, while afterwards 
the open circles give the response to the first conditionmg tetanus 
eircles show repetition of the L series several hours later 
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that these endurmg plastic changes are mtially 
brought about, and are susceptible to remforcement, 
by barrages of impulses occurrmg durmg temporary 
phases of patterned re-excitatory activity. 
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NATIONAL PHYSICAL 
LABORATORY OF INDIA 


O* the eleven national laboratories planned by the 
Council for Scientific and Industral Research, 
India, the National Physical has very appropriately 
been located ın Delhi itself, the seat of the Union 
Government Unhke some of the other national 
laboratories specializmg in problems pecuhar to 
particular industries and therefore of greater mterest 
to some regions than to others, the National Physical 
Laboratory 1s concerned with basic fundamental 
work , further, this Laboratory 1s expected to provide 
the standards of length, mass, ete, which will be 
given statutory acceptance, and ıs therefore of 
pecular importance to the State 

An account of the plans for this Laboratory 
appeared in Nature of February 8, 1947, soon after 
its foundation stone had been laid by Mr Jawaharlal 
Nehru The Laboratory was inaugurated by the late 
Sardar Vallabhbhai Patel, Deputy Prime Mumster, 
on January 21, 1950 

The Laboratory now functions 
in an imposing building, carefully 
planned for its purpose The 
architects visited leading foreign 
laboratories of sumilar character, 
and an assistant director spent a 
good deal of time making a de- 
tailed study of the National 
Physical Laboratory at Tedding- 
ton On the architectural side, the 
Delhi institution has borrowed cer- 
tam features from the R C.A and 
Bell Telephone Laboratories ın the 
United States, ın its functions 
its two main sources of inspiration 
have been the National Physical 
Laboratory at Teddington and the 
National Bureau of Standards, 
Washington 

The Laboratory’s work was 
orginally planned in nine Div1.-7 
sions (1) Weights and Measures , 
(2) Apphed Mechanics and Ma- 
terials, (3) Heat and Power, 
(4) Optics, (5) Electricity, (6) 
Electronies and Sound , (7) Build- 
mg and Housmg Research. (8) 
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Hydrauhe Research, (9) Analytical Chemustry. 
To these nine Divisions of the ongmal plan, & tenth 
has been added which concerns itself with industrial 
physics Meanwhile, for bulding and housing 
yvesearch a separate national laboratory at Roorkee 
has-been decided upon 
The National Physical Laboratory has a spacious 
site, about sixty-six acres m area, and 1s situated 
next to a great centre of scientific research, the 
Agricultural Research Institute The National 
Physical Laboratory bwldmgs already cover 150,000 
sq ft and are not yet completed The laboratories, 
workshops, library and admunistrative rooms were 
naturally given precedence The lecture theatre 1s 
now ready and a cafeteria nearly so Social amenities 
are not bemg neglected The National Physical 
Laboratory can well feel proud of 1ts modern and 
noble building, and the first 1mpression on the con- 
siderable number of visitors that ıt attracts 1s an 
excellent one The rooms in the main building are 
of adjustable length ın steps of 6-ft units and are 
air-conditioned The L-shaped basement, with its 
larger hmb 590 ft long, serves as a store as well as a 
tunnel for protected services , these go to every room 
“Win the Laboratory, not disfigurmg the walls and 
corridors and yet elammating the necessity of having 
to dig ın to the walls and floors when new service 
lunes have to be laid 
Sir K S Krishnan, who was associated with Sir 
C V Raman’s discovery of the Raman effect, 13 
director of the Laboratory and 1s ably assisted by 
six assistant directors Besides metrological work 
and work connected with the maimtenance of 
standards, fundamental research ın various sections 18 
being carried on, including that on supersonics The 
Laboratory ıs the only one ın India equipped with 
an electron microscope The Laboratory was for- 
tunate ın getting at a nominal price very valuable 
equipment for its excellent workshop, where it may 
be possible to make a large vanety of struments 
needed m ıts different sections Surplus war-stores 
have been useful, and the Indian scientific harson 
x officer in London made an excellent selection of 1tems 
from such disposal sales ın Great Britain The 
Laboratory 1s already interesting itself ın applied 
research, and new processes for printing inks using 
new ingredients perfected by its workers have gone 
through the necessary laboratory tests, and are 
entering on the commercial stage m the Laboratory 
itself 
The maugural ceremony was attended by leading 
men of science from many countries, who went to 
Delh: after participating ın the Indian Science Con- 
gress session m Poona, and by Mr © Rajagopalachar: 
(then Governor-General of the Indian Dominion), who 
presided, Mr Jawaharlal Nehru, Dr S P Mookerjee 
(at that tıme Minister for Industries and President of 
the Council for Scientific and Industrial Research), 
and Sardar Vallabhbha: Patel, who declared the 
Laboratory open Great appreciation was expressed 
of the devoted work done by Sir Shant: Swarup 
Bhatnagar, director of the Council, and by Dr K N 
Mathur, assistant director for planning, and there 
_was general rejoicing over the choice of Sir K S 
“Krishnan as director of the Laboratory Speaking of 
Sn Shanti Bhatnagar, Mr Nehru said that “this large 
programme of buildmg the national laboratories 
would never have gone as far ahead as ıt has 1f Dr 
Bhatnagar had not been m charge of them” He also 
paid tribute to Sir K S Krishnan “It will be 
difficult,” he said, “to find a shyer and more modest 
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man, and yet those who know him know that under 
that shyness and modest exterior there 1s a depth 
and profundity of learning, and ıb has been & par- 
ticularly good fortune for us to have him as our 
Director” 

Sir Shanti Bhatnagar, ın his address, gave a history 
of the plannmg of the National Physical Laboratory 
since the idea was concerved ın 1941, and spoke of 
1ts scope and possibilities Both he and Sir K § 
Krishnan referred to the need for “large-scale 
specialized organizations for scientific research” and 
for “‘team-work” Elaboratmg on this aspect, Surv 
K S Krishnan observed “It was not so long ago 
that we used to speak of the genius mm the garret, not 
so much with a guilty sense of our neglect of values, 
but almost as though 1t were the proper atmosphere 
for genius to flourish n A story ıs told of a great 
past president of the Royal Society that when 4 
visitor from the Continent wished to see his labor- 
atory, he requested him to be seated in the drawing- 
room and had the laboratory brought to him on a 
tray Many great scientists have grown under, and 
lent enchantment to, this tradition, which has smee 
been called, with some appropriateness, the ‘string- 
and-sealing-wax tradition’ Faraday, the Cumes, 
Thomson, Rutherford and Raman But for the 
majority of us the Muse of Science has become a 
little too sophisticated to be wooed under such simple 
surroundings Large laboratories, liberal equipment, 
and enthusiastic teams are the least that seem to 
satisfy her—the more so when science has to be 
apphed to mdustry, as ıb will be, ın these Labor- 
atories ” 

Dr H. J Bhabha, director of the Tata Institute 
of Fundamental Research, Bombay, also stressed this 
pomt As a member of the Planning Committee for 
the Laboratory, he recalled that “the Committee 
endeavoured to plan the Laboratory on the most 
modern hnes and to make 1ts scope, design and 
equipment such as would place ıt among the best 
laboratories of 1ts kind in the world to-day It 1s not 
often m human affairs that the realization of an idea 
exceeds the dreams of those who planned it, but I 
think I would be right in saymg that none of the 
members of the Planning Committee of this Labor- 
atory could have fully realzed what a magnificent 
Laboratory ıt would become ” 

Sir Robert Robmson, at the tyme president of the 
Royal Society, referred with “justifiable pride’ to 
the achievements of the National Physical Laboratory 
in Britam, which was due to celebrate m a few days 
its fiftieth birthday, and conveyed to rts new-born 
sister the warmest good wishes on behalf of the 
Council of the Royal Society and of the governing 
body of the National Physical Laboratory at Tedding- 
ton Greetings were conveyed also by Prof J D 
Bernal, professor of physics m Burkbeck College, 
University of London, and a member of the General 
Board of the National Physical Laboratory, who m 
the course of his address observed ‘Money spent 
on science 1s money saved Science ıs economy This 
economy, however, can only be realized if the people 
feel and have reason for feeling that the work of 
science and industry is for the common welfare and 
not diverted to the service of private profit and 
war” 

Prof P V Auger, speaking as director of the 
Natural Sciences Section of Unesco, and as professor 
in the Faculty of Science, University of Pars, offered 
the warmest congratulations on the occasion, and 
said of the new mstitution “This is no small pearl, 
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but rather a big diamond like the Koh-1-Noor of the 
history of this country” The greetmgs of the 
scientific men of the USSR were conveyed by Prof 
W D Englehardt Prof D E H Rydbeck, of the 
Chalmers Institute of Technology, Sweden, expressed 
the hope that under the scientific and spiritual 
leadership of Sir K § Krishnan the new mstitution 
would work im the spirit of Tagore and Gandhi, and 
show the world that “‘even in the times of tremendous 
technical and scientific developments ahead of us, 1b 
will be possible to develop and mamtain a non-violent 
form of society with no himan exploitation”. 

It was particularly appropriate that Dr E U 
Condon, of the National Bureau of Standards, 
Washington, was present on the occasion, as the 
National Physical Laboratory in its scope will very 
much take after the Washmgton Bureau Dr Condon 
pledged hearty co-operation between Indian and 
American men of science, “and in particular between 
our sister institutions, the National Physical Labor- 
atory of India and the National Bureau of Standards 
of USA” 


THE MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY 


N January of 1947 the faculty of the Massachusetts 

Institute of Technology appomted a committee to 
review the state of education at the Institute* The 
committee was instructed to re-examime principles of 
education that had served as a guide to academic 
policy at the Institute for almost nmety years and 
to determme whether they were applicable to the 
conditions of a new era emerging from the social 
upheaval and the disasters of war 

The study lasted more than two years and, smce 
the members of the commuttee believed that major 
revision should be undertaken only after a basic 
re-evaluation of the educational philosophy on which 
the Institute 15 based, httle attention was paid to 
details of curricula The commuttee did, however, 
examine the concept of professional education upon 
which the Institute was founded and re-assessed the 
way of teaching The task, therefore, was to de- 
termine whether the Institute should alter the 
direction of 1ts effort or apply 1ts methods in new 
ways or to new areas 

It may be asked why there was felt to be the need 
of critical appraisal at a time when the Institute was 
conspicuously healthy and vigorous ? In formulating 
questions to guide the dehberations of the com- 
mittee, the Faculty expressed concern about the 
educational implications of changes that have taken 
place both m the Institute and in the society that it 
serves, its studies have revealed apprehensiveness 
among the staff and alumni that, m an exciting 
inflationary atmosphere when money was easy and 
physical .expansion tempting members of the 
Institute may have yielded uncritically to tem- 
porary pressures and lost sight of long-range educa- 
tional goals The committee also feared that the 
Institute was adhering to a kind of education that 
proved successful a generation ago without taking 
into account significant changes that may have made 
this kind of education obsolete 


* Report of the Committee on Educational Survey to the Faculty 
of the Massachusetts Institute of Technology Pp vu-+148 (Cam- 
bridge, Mass Technology Press of the Massachusetts Institute of 
Technology 1949 ) 
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For these reasons the committee recommended 
that the Institute should boldly undertake new 
experiments in education and new explorations into 
the unknown, withdrawing at the same time from 
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ventures in which its leadershzp ıs no longer required Y 


They also made recommendations as to how the 
Institute might accomplish these purposes most 
effectively 

Among these were the important poimts that 
Wilham Barton Rogers’s omgimal concept of higher 
education with a scientific and technical basis on 
which the Institute is based, of learning by doimg, 
and of the value of an mtegrated professional and 
hberal education, are important guiding principles for 
its educational policy to-day These principles, 
however, must be mterpreted broadly and applied 
with full cognizance of the many changes which have 
taken place smce Rogers founded the Institute ın 
1865 The committee recognized, too, that the 
educational programme at the Institute has at times 
veered unduly towards the vocational and recom- 
mended that such tendencies be avoided m future by 
the adoption and effective application of certam 
policies and procedures which are elaborated in its, 
Report Further, despite the fact that the Institute’s” 
long period of emphasis upon engimeering education 
at the expense of science, the humanities and social 
sciences, and perhaps even architecture, was followed 
by an awakening to a broader mission m the 1930’s,~ 
the committee felt that the Institute has not yet 
begun to exploit to the full 1ts opportunities ın these 
other fields 

As a result of the Second World War the rapid 
growth of the Institute has given rise to dangers of 
over-expansion, and the committee recommended 
that a serious effort be made to stabilize the overall 
size of the Institute within limits that would avoid 
purposeless dissipation of abilities and resources 

In addition, many factors, including expansion of 
knowledge and enlarged support of research and 
development activities, have led to pre-occupation 
with graduate education at the sacrfice of attention 
to the undergraduate programme The committee 
re-affirmed its belief ın Rogers’s concept of under- 
graduate professional education and advocated the 
establishment of an appropriate balance by strength- 
ening and re-vitalizing undergraduate education , 
this should not be done by curtailmg the achievements 
of the graduate school The four-year undergraduate 
professional education has special advantages to-day, 
either as direct preparation for a career or for 
advanced work in science or technology, no ad- 
vantage would be gained in a gradual lengthening of 
the undergraduate curriculum to five or six years 

The committee also believes that a scientific and 
technical environment affords special opportunities 
for many individuals who wish to acquire a broad 
cultural education and a full appreciation of modern 
trends in society The fundamental problem of 
technological institutions 1s that of developing 
sufficient strength m the social sciences and human- 
ities, and the Institute 1s advised to take advantage 
of new opportunities to give the social sciences and 
humanities full professional status , there 19 a stron 
recommendation for the mmmediate establishment ot 
a school of humanities and social sciences 

The growth of sponsored research at the Institute 
has provided invaluable opportunities for realizing 
the educational advantages of an active research and 
development programme, ıt has also led to poss- 
bilities of indisernmmate participation in activities o! 
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questionable creative value, of dissipation of staff 
effort m admmustration, and of dependence upon 
unreliable short-range financial support The com- 
muttee recommended that greater emphasis be given 
to periodic and realistic evaluations of all aspects of 
sponsored research in relation to the educational 
programme 
It was also appreciated that social trends towards 
a broader base of higher education and financial 
trends toward decreased endowment incomes pose 
problems for the Institute no less than for other 
private institutions, and that, in future, the primary 
goal of private institutions should be to provide 
limited groups with useful kinds of education not 
readily duplicated elsewhere It 1s recommended, 
therefore, that the Institute Imuts its educational 
efforts to fields in which 1b clearly excels and that it 
should continue to give special emphasis to the 
pioneering of new ventures in which its leadership 
could be of distinct value to the community and the 
nation The four fields of engimeering, science, 
architecture and planning, and the humanities and 
social sciences, would be the most appropriate for 
education and research at the Institute, and the 
~committee believes that the Institute 13 now m a 
position to make outstanding contributions to educa- 
tion and the advancement of knowledge in each of 
thesa four fields A general strengthenmg of the 
school structure 18 recommended 
The report also contains details of recommendations 
and syllabuses drawn up by a committee on general 
education, as well as proposals for strengthening the 
physical and mtellectual environment of the staff and 
the Institute. 
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SOCIAL SCIENCE RESEARCH 
IN SARAWAK 


RECENT report by Dr E. R Leach on “Social 
Science Research in Sarawak’ is the outcome 
.of a short preliminary study undertaken to prepare 
the way for a more comprehensive and penetrating 
“Social-Economic Survey of Sarawak”, which, too, 18 
to be sponsored by the Colonial Social Science 
Research Council. Although the maim objective of 
this short report ıs stated to be to determine ‘“‘the 
requirements of scientific staff and finance”, much 
more attention has been quite rightly paid to a 
general reconnaissance of the physical and human 
resources of the territory, and the problems which 
appear most tempting to the social anthropologist 
A. programme of work 1s outlined as a result, which 
13 of interest both to the administrator ‘on the spot’, 
who ıs necessarily absorbed m day-to-day affairs, 
and to the anthropologist, whose primary interest 18 
the advancement of his science It 1s to be hoped 
that it will be umplemented without delay 
The projects contamed in this programme are 
undoubtedly of much theoretical mterest <A fair 
sample is the Melanau Sago Project, under which it 
is proposed to study a community engaged on the 
production of sago by traditional methods, this 1s to 
*be extended to mcelude the study of the process of social 
transition from pagan to Moslem organization, and 
the changes ın class structure resulting from modern 
*Colomal Office Colonial Research Studies, No 1 Social Scrence 
Research ın Sarawak; a Report on the Possibilities of a Social 
Economic Survey of Sarawak presented to the Colonia! Social Science 


Research Council By Dr E R Leach Pp u+93 (London HM. 
Stationery Office, 1950) 8s 6d net 
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political and economic conditions in a traditionally 
class-stratified society The project is therefore both 
comprehensive and penetrating , the scientific interest 
1s plamly apparent, and its utility 1s evident from 
the fact that ıt will throw light on the producers’ end 
of the Chinese trade and marketing organization, and 
on the influence of Christian missions on the relations 
between pagans and Moslems in Melanau society 
The pity of ıb 1s that all this work was not done 
thirty years ago, when the political and social chmate 
was much more favourable and the time-factor was 
not of the overwhelmmg importance that it has 
assumed to-day Leisurely study of the ‘native’ 1s 
surely something that will prove to be much more 
typical of the first half of the twentieth century than 
the second Our contemporary world 1s overshadowed 
by the political consequences of the rise of nationalism 
in all the under-developed territories, and the social 
consequences of the rapid growth of population in 
them These problems appear as living issues at 
many points in the report, 1t must be regretted that 
the author did not consider himself to be more 
directly concerned with them None of the research 
projects has a sufficiently close bearing on them to 
justify the expectation that they can be relied on to 
any great extent to assist in their solution at any 
time ın the near future Such “purely political” 
matters as sedition “hardly concern” the author , 
changes ın the attitudes and ways of hfe of European 
residents in Sarawak are considered to be ‘plainly 
quite outside the scope” of the report. This con- 
clusion ignores the fact that ıt ıs the relationship 
between the peoples of Sarawak and the outside 
world which 1s the most critical factor ın their social 
lives to-day, the rigid limits which the author has 
placed on his responsibilities and his mterests can 
only be regarded as a cause for concern. The time 1s 
now long past when 16 first became evident that the 
disruptive forces latent in all Colomal societies must 
be brought under control, and that ways and means 
of understanding them must be discovered before 
this can be done. The pace of political and social 
change is steadily quickening, and a new note of 
urgency 1s required in reports of this kind, 


EDUCATION AND TRAINING 
OF ELECTRICAL TECHNICIANS 


T the ordmary meeting of the Institution of 
Electrical Engineers, held on November 2, 1950, 
Sir Arthur Fleming presented a report entitled “The 
Education and Traming of Electrical Technicians’’* 
This report is the work of a jot committee set up 
by the British Electrical and Alhed Manufacturers’ 
Association, the Council of the Institution of Elec- 
trical Engineers, and the Radio Industry Council 
It will be recalled that the Institution of Electrical 
Engineers has already published reports dealing with 
the education and traimmg of professional electrical 
engmeers In these earher reports mention was 
made of the special needs of the members of an 
important section of the techmical personnel of the 
electrical industry who, for purposes of classification, 
had been termed techmcians The present report 
attempts to specify the nature and scope of the 
activities of the technician and puts forward recom- 
mendations for his theoretical and practical trammg 


* The Education and Traming of Electrical Techmeins Pp 32, 
(London Institution of Blectrical Engineers, 1950 ) 1s 
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- The report defines an electrical technician in the 
followmg terms “An electrical technician 1s a person 
who carries out in a responsible manner approved 
techniques which are either common knowledge 
amongst those who are technically expert m his 
branch of industry or specially prescribed by pro- 
fessional electrical engmeers These techniques are 
not those of the craftsman, though they may involve 
manual skill, m many cases they include the skilled 
use of delicate and complicated instruments and may 
also require the intelligent and accurate use of 
approved methods of calculation They imvolve 
practical experience of some limited branch of elec- 
trical engineermg combined with the ability to 
complete the details of a project using well-established 
practice To become an electrical technician a 
person must have received a technical education up 
to a standard at least, and preferably beyond, that 
of the Ordinary National Certificate m electrical 
engineering, and in addition must have had traming 
and experience in the particular sphere of electrical 
engineermg ın which he 1s to work” 

It 18 scarcely necessary to emphasize that such a 
definition embraces a technically important and 
numerically large section of the electrical ndustry 
At an early stage in the report ıb 1s stated that the 
inquiries upon which ıt 1s based “have revealed two 
main facts First, that the status of electrical tech- 
means is not nearly so well defined, nor the importance 
of their systematic traiming so fully appreciated, as 1s 
the case with professional electrical engineers on the 
one hand or with craftsmen on the other Pro- 
fessional engineers have been tramed for several 
generations by a system origmating ın pupilage, while 
craft traimng has its roots in medieval apprentice- 
ship, but there 1s no well-established tradition of 
training for intermediate occupations ” 

After listmg a typical range of occupations com- 
monly followed by the electrical technician and giving 
a number of illustrative examples, the report proceeds 
to a consideration of the qualifications which he needs 
and to the educational provisions required to meet 
them It 1s considered that, for most technicians, an 
Ordinary National Certificate course will provide a 
suitable theoretical foundation , but some reduction 
ın the standard of mathematics normally required 
may be desirable Beyond the stage of the National 
Certificate, courses for technicians will be of a much 
more specialized character than Higher National 
Certificate courses “The courses should be so 
designed that they can be followed without the 
assistance of collateral studies, and examunations 
should be available to which appropriate awards will 
be given by an examining body such as the City and 
Guilds of London Institute The courses should rely 
as little as possible upon mathematical knowledge, 
but they should include a large proportion of graphical 
and of practical work ” 

The report then deals with practical trammg “A 
most important condition of training 1s that a trainee 
should follow a carefully planned and supervised 
course including, especially ın the early stages, formal 
instruction In the subsequent stages, traming will 
of necessity largely take the form of experience to be 
gamed by working in different departments or 
branches of an organization To help to ensure pro- 
gressive training, and to attract the mght type of 
recruit, technician apprenticeships extending over a 
period of four or five years should be offered ” Part- 
time day release, conditional upon satisfactory 
progress, should be allowed throughout the entire 
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- period-of apprenticeship Jt 1s-recommended that all 
technician apprenticeship schemes, whether in manu- 
facturmg or m operating organizations, should 
provide for an initial period of about eighteen months ' 
duration of traming in suitable crafts 

The recommendations of the report are ın general 
terms, and no attempt 1s made to develop detailed 
schemes for particular branches of the industry The 
views put forward in the report were, in the main, 
endorsed in the discussion which followed its present- 
ation, 1t bemg generally agreed that the institution 
of suitable schemes of traimng for technicians 1s a 
matter of first umportance ın the technical develop- 
ment of the electrical industry 
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CHEMICAL RESEARCH 
LABORATORY 


REPORT FOR 1949 


HE report of the Chemistry Research Board for 
the year 1949* which, over the signature of its 
chairman, Sir Norman Haworth, accompames the: 
report of the Director of the Chemical Research 
Laboratory, refers to the careful review of the 
research programme of the High Polymers and 
Plastics Section of the Laboratory made by the High 
Polymers Committee The recommendations of this 
Committee that the study of the ion-exchange and 
allied properties of high polymers should continue to 
be the chief work of the Section, and that research 
should be begun on the relationships between the 
properties and chain-length of carefully fractionated 
lnear polymers, with the rmmediate object of finding 
improved methods of determining molecular weight 
distribution, have been endorsed by the Board In 
consequence, the work on adhesion has been termin- 
ated, as the whole of the available staff is required 
to make an effective contribution to these first two 
topics During the year under review, the Section 
examined ın detail the reaction of polyvmyl chloride 
with methylamine and ethylenediamine with the 
view of elucidating the mechanism of the reaction 
Exploratory experiments on derivatives of sulphon- 
ated cross-linked polystyrene have also been made, 
and the Director’s report includes a brief account of 
both imvestigations as well as of those on the 
preparation and sulphonation of cross-hnked poly- 
styrene and the ion-exchange properties of the 
product In collaboration with the Low Temperature 
Research Station, Cambridge, ıt has been shown 
that the more basic amino-acids-—leucine, histidine, 
lysine and arginme—can be separated by development 
displacement from a column of sulphonated poly- 
styrene resm of low degree of cross-lmnlang In 
further work on glues for light alloys, the effect of 
pre-treatment of metals with different adhesives was 
compared 
An outstandmg feature of the Corrosion Group’s 
activities 18 the increasing amount of time devoted to 
extra-mural contacts and the handling of technical 
inquiries, and the Board’s report directs special 
attention to the development of an mbhibitor of 
corrosion consisting of sodium benzoate with a small 
proportion of sodium nitrite This has been used 
effectively ın glycol anti-freeze mixtures in the 


* Department of Scientific and Industral Research R 
Chemistry Research Board with the Report of the Director of the 
Chemical Research Laboratory for the Year 1949 Pp vi+96 
(London HM Stationery Office, 1950) 35 net 
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cooling systems of -motor-vehicles with cast iron 
cylinder heads and blocks with the usual assembly of 
other metals The mixed mhuibitor can also be 
mcorporated ın rubber latex, which can then be used 
to form a protective film on machmed parts A study 
of bouler-tube corrosion was initiated during the year 
on behalf of the British Shipbuildmg Research 
Association Besides work on corrosion-testing 
techmque, the Corrosion Group has contmued its 
study of the low-temperature oxidation of mild steel, 
and an electron diffraction camera has been installed 
which should considerably assist the study of surface 
films on metals Sets of the apparatus developed in 
the Laboratory for the speedier testing of protective 
coatings on surfaces against the effect of atmospheric 
corrosion have been made by the British Iron and 
Steel Research Association and distributed to other 
laboratories for trial 

The functions of the Microbiology Section have 
been extended to melude the maintenance of cultures 
of industrially important bactena, with ultimate 
responsibility for the maintenance of a National 
Collection of such bacteria Bacteria previously held 
at the National Collection of Type Cultures have 
been taken over, but ıt was anticipated that it would 
take until the end of 1950 to examine and catalogue 
them The fundamental mvestigations on the 
biochemistry of sulphate-reducing bacteria have been 
intensified, and the competitive mhibition of this 
reduction by selenate ıs being applied experimentally 
by incorporating selenate m protective coatings for 
ferrous pipes buried ın sulphate-bearmg clay souls 
Biological methods for the control of the nuisance of 
evil-smelling pools produced by the activities of these 
bacteria are also bemg mvestigated 

Work for the Division of Atomic Energy, Ministry 
of Supply, on the analysis and concentration of 
uranium m minerals and ores has continued on an 
mcreasing scale, imcluding the development and 
application of methods, based on solvent extraction 
mm conjunction with the use of cellulose and other 
solid adsorbents, for preparmg and analysing 1n- 
organic substances, meluding uranium products 
Other work of the Radiochemical Group on the 
precipitation of uramum and other metals from 
solution under controlled conditions has also proved 
valuable ın the development of enrichment processes 
for uranium from low-grade ores Besides chemical 
methods of analysis, this Group has made numerous 
studies mm radioactive methods of analysis, and 
reports substantial progress in polarographic methods 
for the direct determmation of uranium in solutions 
containing other metals 

The Inorganic Group, which ıs now equipped with 
a Jarrell-Ash grating spectrograph, has successfully 
completed a sem1-scale trial of ıts method for ex- 
tracting germanium and galhum from flue dust by 
fusion with caustic soda and obtamed an 80 per cent 
overall yield A new investigation on the conversion 
of phosphate rock into forms of fertilizer which are 
easily assimilated by plants and im which less sul- 
phuric acid is required has yielded promising results 
m prelimmary work with mixtures of nitric and 
sulphurie acid In chromatography, a method has 
been developed for the quantitative separation of 
nickel, manganese, cobalt, copper and iron in solution 
as chlorides on paper strips, and the method for 
nickel, cobalt, copper and iron has been extended to 
separations on cellulose columns Much of the work 
of the Spectroscopic Laboratory has been concerned 
with the quantitative exammation of products 
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derived from eluates obtamed~-in this work with 
cellulose columns 

A promiment part of the work of the Organic Group 
193 now the determination of accurate physical and 
physico-chemical data for pure organic compounds, 
and besides mformal discussions between the Director 
of the Chemical Research Laboratory and Prof 
D M Newitt, the Supermtendent of the Physics 
Division of the National Physical Laboratory, to 
co-ordinate work ın this field, there has been co- 
operation with the Hydrocarbon Research Group of 
the Institute of Petroleum In consequence, the 
Laboratory has undertaken responsibility for pro- 
curmg and distributing a range of standard pure 
hydrocarbons required for calbrating mass-spectro- 
meters and other purposes The Purification and 
Measurements Section has developed methods for 
the purification of B- and y-picoline and 2 6-lutidine 
and also new thermodynamic tests for vapour—hquid 
equilibrium data in ternary systems. An apparatus 
has been designed for the automatic recording of 
freezing-poimt curves, and a method worked out for 
the determmation of 4-methyl-2 6-di-tertiary-butyl- 
phenol in industrial mixture by infra-red absorption 
spectroscopy, as well as for the determination of 
small quantities of water in pyridine homologues In. 
the Organic Intermediates Section, progress 19 
reported ın identifymg and synthesizing insecticidal 
compounds contamed ın the piperidine- and other 
nitrogen-containmg fractions Two homologous 
series of N-substituted pipemdines are bemg syn- 
thesized for evaluation, and further work has been 
done on the hydrogenation of diphenylene oxide and 
o-diphenol, as well as on the polymers and co-polymers 
of acenaphthylene A considerable amount of effort 
has been given to the synthesis of carbon-13 labelled 
mtermediates from enriched potassium cyanide, and 
progress 1s reported in the elaboration of adequate 
methods for mtermediates A number of poly- 
functional halides and bases have been prepared fox 
the synthesis of ion-exchange resins, and to obtam a 
non-polar lubrication standard the hydrocarbon, 
docosane, was synthesized from lauric acid 


GOVERNMENT EXPENDITURE 
IN THE WELFARE STATE 


ECENT reports from the Committee on Public 
Accounts have indicated that the mounting 
scale of expenditure on the universities and similar 
institutions and on the Department of Scientific 
and Industrial Research is leading to requests 
for closer public accountability of such expenditure, 
even by those who are most concerned to safeguard 
the mdependence of the untversities and who are 
alive to the danger of cramping research actavities by 
petty restrictions Possibly the spirit of such requests 
may be satisfied by a greater disposition on the part 
of these organizations to recognize that full publica- 
tion of results as early as possible is a return which 
the nation 1s entitled to expect, as mdeed was pointed 
out by one speaker at the British Association meeting 
m Birmingham, but it ıs clear fiom two recent 
pbroadsheets issued by Political and Economic 
Planning that there is a real danger, and that some 
new means of accountability may have to be devised 
to satisfy the nation that there is no excessive waste 
and that a reasonable return 1s bemg secured 


474 


The first of these broadsheets, No 317, dealing 
with government spendmg, makes ıb clear that 
pressure to this end 1s likely to arise out of the acute 
problem of adapting the British economy to a big 
increase in defence expenditure The broadsheet, it 13 
true, 1s concerned chiefly with examining the nature of 
government spending and its effects with the view of 
determmuing whether 1t 1s true that no reduction in 
government expenditure can be made without domg 
more harm than good, or whether, on the contrary, a 
high rate of government spending ıs a drag on 
economic progress and a hmdrance to the long-term 
solution of the foreign trade problem 

The survey mdicates some of the consequences of 
the Government’s need for balancing the claims of 
defence against those of other economic activities and 
to decide such questions as the rate of house-bwlding 
or the amount to be spent on hospitals The Govern- 
ment, ıt ıs poimted out, has only a limited control 
over some parts of the economy It must accept that 
increased spending by public authorities will probably 
be at the expense of the provision of industrial 
equipment rather than of consumption The welfare 
State mvolves a high level of taxation to cover large 
spending by public authorities and large monetary 
transfers This tends to dummish the traditional 
meentive to effort and, m the absence of new ones, 
to check production, This danger may ımpose lumits 
on what the Government can do with safety 

The most important conclusion reached here by 
Pohtical and Economic Plannmg ıs that, while the 
dependence of decisions on policy to some extent on 
personal judgment 1s admitted, with consequent room 
for dispute, the area’of dispute could be reduced if 
more facts and figures were available Planning de- 
cisions must be based on a knowledge of the relevant 
facts, so far as they can be ascertained It 1s true that 
the total effects of a tax, or of taxation as a whole, 
cannot be assessed with any degree of accuracy , but 
at present the planning authorities lack knowledge 
of ascertamable facts The figures on government 
spending are not available m the most illummating 
form 

A new classification of government spending may 
be desirable, and P E P argues convineingly that a 
more illuminating presentation of the facts about 
government spending would confer economic benefits 
by leading to a better organization of the economy 
Since the official statisticians of the Treasury and the 
Cabmet Office do not appear to have supphed the 
Government with all the ascertainable facts about 
the activity which 1s most directly under its control, 
the broadsheet suggests that the official statisticians 
should share the work with such bodies as the Oxford 
University Institute of Statistics and the Department 
of Applied Economics at Cambndge The lead must 
come from the Civil Service, since the first step 1s the 
zemodelling of the system of accounting and recording 
in the various departments Ifthe raw material were 
thus rmproved, there 1s little doubt that the Treasury 
and the Cabinet Office would receive plenty of outside 
help in the new research which would be made 
possible E 
a) The second of these broadsheets, No 318, dealıng 
with government and industry, goes further mto the 
doctrme of pubhe accountability, but mainly from 
the point of view of the relationship of the Govern- 
ment to industry m the so-called ‘mrxed economy’ 
which Britain has now come to be It attempts 
to trace the shape of that relationship as ıb was 
developing from the full control of the War and 
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its immediate aftermath to a more liberal system 
The broadsheet assumes that the place of the 
Government in that relationship will continue to 
be larger than m days gone by, whatever political 
party holds the power Some of the fundamental 
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questions which have to be faced in the relations of Y 


Government to industry are well summarized in the 
second broadsheet The first 1s the fundamental 
political dilemma of peace-time Is Government 
intervention ın industry on the present scale necess- 
ary ? Further, ıf there ıs a need, ıs the present mixed 
system—‘voluntarism’, with a background of control 
—the right one m principle ? Does the system as ıt 
operates to-day create the best possible psychological 
atmosphere ? What 1s 11s effect on costs, to the firm 
and to the community ? Lastly, ın the system as ıb 
has developed, 1s the consumer adequately protected ? 


SCIENTIFIC COUNCIL FOR AFRICA 


ARLY ın 1951 the Scientific Council for Africa 
South of the Sahara held its first session in 


Nairobi under the chairmanship of Dr P J du Toit *' 


of South Africa, and was attended by Prof J Mullot 
(Madagascar), Dr F J Cambournac (Portugal), Sir 
Alexander Carr-Saundeis (United Kingdom), Dr 
B A Keen (British East Africa), Dr A Mendes 
Correa (Portugal), Prof T Monod (French West 
Africa), Col H W Mulligan (Nigeria), Dr B F. J 
Schonland (South Africa), Mr N P Sellick (Southern 
Rhodesia), Dr Georges J Bone (Belgian Congo) and 
Prof Trochain (French Equatorial Africa)* 

Bemg the maugural meeting, the Council was 
chiefly concerned with problems of organization and 
method It proved possible, however, to devote 
considerable attention to examimation of the fifty- 
three resolutions on scientific collaboration in Africa 
adopted at the African Regional Scientific Conference 
in Johannesburg ın 1950 These resolutions were 
thoroughly sifted, and pmorities were allocated to 
assist the Council and governmental and other x 
authorities concerned m carrying out these recom- ’ 
mendations Among the proposals which the Council 
decided should be examined ın detail as a first 
priority were the followmg the establishment of an 
Inter-African Regional Bureau on Geology, the 
achievement of cartographic uniformuty in the maps 
of Africa, and the preparation of special regional 
maps dealing with such subjects as geology, clrmat- 
ology, vegetation, vector-borne diseases, ete , the 
extension of co-ordinated development ın the field of 
hydrology and water conservation, the calling of a 
specialist meeting on housing and building research , 
and the co-ordmation of scientific hbrary and biblo- 
graphy services 

It was reported that considerable progress had 
already been made in carrying out a number of the 
Johannesburg Conference proposals Arrangements 
were made for the appomtment of honorary regional 
consultants and correspondents in Africa representing 
all the main scientific discrplines 

To avoid duplication and overlappmg of functions 
with those undertaken by other organizations, careful 7 
attention was given to the recommendations of the 
several African scientific conferences which have been 
held ın the past few years on such specialized subjects 
as trypanosomuasis, rmderpest and soil conservation 


* South Afrwan J Sev, 6, January 1951, 
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Arrangements were made for submission to the 
authorities concerned of suggestions about items to 
be discussed at the African scientific and technical 
conferences already planned for the next two or three 

T years, the Council endorsed the view that nter- 
national techmecal conferences should not continue 
to be convened on the scale of the past three or four 
years Majo. technical conferences ın a particular 
field were regarded as fulfilimg most valuable func- 
tions if held at intervals of five or more years, but 
during such intervals the necessary consultation and 
continuity could best be acheved by arranging 
meetings of small groups of specialists 

In order effectively to imitiate the work of the 
Council, 16 was decided that the Councl’s secretariat 
should be as mobile as possible during the first year 
of 1ts operation and that, during this period, 1t should 
visit the majo1 centres ın Africa, spending one o1 
two months at each centre The secretariat is expected 
to begin full-trme work as from about the middle of 
this year and will be under the direction of Dr E B 
Worthmgton, at present scientific secretary of the 
East African High Commission 
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SEISMOLOGY IN GREAT BRITAIN, 
1949-50 


ST fifty-fifth annual report of the Seismological 
Investigations Committee of the British Associa- 
tion for the Advancement of Science has recently been 
published! Contmumg the work of Davison, Dr 
A T J Dollar has collected together macroseismic 
and other information nto a paper entitled “Cata- 
logue of Scottish Earthquakes, 1916-49’? During 
this period there was evidence of 120 tectonic earth- 
quakes, mcluding nine principal earthquakes with 
associated accessory shocks, and five others of 
secondary or sympathetic origin, but no unequivocal 
evidence for twin earthquakes The positions of 
` epicentres indicate nme seismic regions, mainly 
grouped around the margins of the Grampian High- 
lands Of these regions, Glen More, Breadalbane, 
Ochil Hills and south Argyllshire showed seismic 
activities noticeably greater than those in the four 
regions of Clydesdale, Pentland Hills, Lowther Hills 
and the Shetland Islands Among seismic centres, 
Comrie remaimed outstandimg with fifteen earth- 
quakes for the period, followed by Stirling with 
eleven earthquakes, and Menstrie, Lochgilphead and 
Lochaber each with six earthquakes Damage pro- 
duced by these earthquakes was shght and almost 
entirely structural, generally involving no more than 
the dislodgment of tiles, slates or chimney-pots In 
one case, the overthrow of a gable-end near Carron 
Bridge may have been occasioned by earth tremors 
m Starhng on July 16, 1940 No human myuries 
appear to have been caused, either directly or in- 
directly, by any of these disturbances 
The International Seismological Summary con- 
tınues to be computed by J S Hughes and his staff, 


=z working at Kew Observatory by courtesy of the 


director of the Meteorological Office On November 5, 
1938, a very large, shallow-focus earthquake occurred 
near Hukusima, which was recorded at nearly every 
seismological observatory in the world and was 
followed by many after-shocks from nearly the same 
epicentre This volved an unprecedented quantity 
of observational material which ıt was necessary to 
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work up, and has caused some delay m publication 
At the time of writing, calculations on data from 
April 1940 are ın progress and completed calculations 
for the last quarter of 1939 are ın the Press During 
1950 the gap between the dates of the earthquakes 
and the distribution of the International Seismological 
Summary concerning them has been noticeably 
diminished 

It is pleasing to note the increased interest m 
expermmental seismology in British universities and 
research establishments, ın addition to the routime 
investigations made by oil companies The results 
of Admiralty 1esearch on microseisms have appeared 
in two papers The first, entitled “A Theory of the 
Origin of Micioseisms”’, is by M S Longuet-Higgins* 
It ıs suggested that microsersms originate from stand- 
ing waves on the surface of the ocean The general 
conditions for fluctuations in the mean pressure over 
a wide area of the sea surface 1s that the frequency 
spectrum should contain groups of waves of the 
same wave-length travelling m opposite directions 
The pressure fluctuations are then of twice the 
frequency of the corresponding waves and are pro- 
portional to the product of the wave amplitudes 
Waves of compression in the ocean- and sea-bed 
should be set up, which may be of sufficient amplitude 
to be recorded as microseisms For certain depths of 
the ocean the displacements will be increased by a 
factor of the order of 5 owing to resonance Suitable 
conditions of wave interference over deep water would 
be probably greater than the effect of coastal wave 
reflexion The second paper, by J Darbyshire, 1s on 
the ‘Identification of Macroseismic Activity with Sea 
Waves’* In this paper three seres of simultaneous 
wave and microseism records are examined They 
give a clear indication that bands of mucroseismic 
waves from different sources can be distinguished by 
submitting seismograph records to frequency analysis 
The agreement between the results of analysis and 
the theoretical expectation from the prevailing 
meteorological conditions appears to justify the 
assumption that mucroseismic waves of different 
periods travel mdependently | Under the simple 
meteorological conditions that have been studied, 
each band of microseismic activity can be identified 
with a band of sea waves of twice its period 

At the Imperial College of Science and Technology 
London, the elastic properties of rocks at frequencies 
between 40 and 120 c/s have been investigated, and 
also experiments have been made on the propagation 
of elastic waves, of frequency 500-1,000 c/s At the 
Department of Mining, University of Leeds, field 
expermments using a Leet three-component seismo- 
graph have been made on ground amplitudes and 
frequencies resultmg from blasting operations At 
the Department of Geodesy and Geophysics, Univer- 
sity of Cambridge, experiments have been made on 
refraction shootmg at sea’ Dr P L Willmore has 
also further developed his seismograph and it 1s about 
to be produced by Messrs Hilger and Watts, Ltd , 
who also produce the new Milne-Shaw instruments 

As already mentioned, Dr R Stoneley has dis- 
cussed the effect of a low-velocity layer below the 
surface layers of continents, on the amplitudes of 
surface waves? E Trutorson 
t {dv of Ser, 7, No 27 (1950) 
2 Trans Geol Soe Glasgow, 21, 283 (1950) 
2 Phl Trans Roy Soc, A, 243, No 857 (1950) 
' Proc Roy Soc, A, 202 (1950) 

Nature, 165, 193 (1950) 


* Nature, 166, 1054 (1950) 
7 Won Not Roy ist Soc, Geophys Supp, 6, No 1, 28 (1950) 
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The Editors do not hold themselves responsible 
for opimons expressed by iheir correspondents 
No notice ıs taken of anonymous communications 


Observation of Spiral Growth-Steps in 
n-Paraffin Single Crystals in the Electron 
Microscope 


Tur effect of dislocations on the growth of crystals 
was discussed in an article by N F Mott? published 
in Nature of February 25, 1950 Optical evidence 
which had been obtained by an mterference method 
by Griffin? was cited in favour of spiral growth-steps 
ending on screw dislocations occurrmg in beryl 
crystals, thus supporting the growth mechanism 
which had been suggested by Frank? to account for 
erystal growth at very low supersaturation values 

Exammation in the electron microscope of single 
crystals of the n-paraffin, n-hexatriacontane, Cy,H,, 
has given strikmg evidence that these crystals do 
grow out from a dislocation in the primary nucleus 

Small crystals of n-hexatriacontane, grown from 
a solution in petroleum ether, were shadow-cast with 
palladium! and examimed in a Philips’s electron 
microscope The accompanyimg micrograph shows 
the sumplest type of crystal observed This, and all 
the other crystals examined, showed the presence of 
molecular steps of the type first observed by Robert 
and Buzon® m preparations of commercial paraffin 
Closer examination of our micrograph shows, how- 
ever, that the molecular step edge on the crystal face 
runs ın a continuous spiral from the apex, that 1s, 
‘the growth-point’, of the ciystal to the base, and 
that the crystals aro, m fact, as Frank has suggested, 
growing, “up a spiral staircase”, and not in a series 
of closed terraces This, of course, ımphes that during 
growth fresh molecules can always condense on a 
monomolecular edge, and that successive moleculai 
edges do not have to be mitiated on the growing 
crystal face Under these conditions, growth takes 
place at a low degree of supersaturation in accordance 
with the experimental evidence of Volmer and 
Schultze’ 4 
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The micrograph shown here ıs an example of the 
simplest type of spiral dislocation seen m our experi- 
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ments Other micrographs show the effects of multiple , 


dislocations on crystal-growth, and these, together * 


with the detailed conclusions which can be drawn, 
from our observations, will be published elsewhere 
We wish to thank Prof J M Robertson for his 
interest ın these results We are mdebted to the 
Rockefeller Foundation for a grant for equipment, and 


‘to Imperial Chemical Industries, Ltd, for research 


fellowships The specrmen of n-hexatriacontane 
was kindly supphed by Mr. C W Bunn 

I M Dawson 

Chemistry Department, V VAND 
University, Glasgow, W 2 

1 Mott, N.F , Nature, 185, 295 (1950) 
*Grifin, L J, Phil Mag, 41, 196 (1950) 
3 Frank, F ©, Farad Soc Discuss on ‘Crystal Growth’, No 5, 48 
t Wiliams, R C,and Wyckoff, R W G,J App Phys ,17, 23 (1946) 
5 Robert, L, and Buzon, J, CR Acad Sev, Paris, 281, 238 (1950) 
* Volmer, M , and Schultze, W , Z phys Chem, A, 158, 1 (1981) 


Occurrence of Stripped Nuclei of Neon 
in Primary Cosmic Rays 


Bradt and Peters, m their analysis of the primary” 
cosmic radiation as observed in the out-of-the- 
atmosphere observations with the plate technique, 
have given the completely stripped nucleus of neon 
as one of the mam components of the heavier cosmic 
particles In fact, the relative abundance is given 
as almost the same as that of oxygen-16 (vide Fig 13, 
p 66, of their paper) 

It appears that 1f the identification of the stripped 
nucleus of neon as one of the mam constituents of 
primary cosmic particles be correct, and 1s confirmed 
by subsequent observations, ıb constitutes a very 
strong argument against the hypothesis that the 
sun 1s the source of cosmic particles received on the 
earth?? For to have stripped nucle: of neon from the 
sun, 1¢ must be first demonstrated that neon exists 
on the sun and is at least once 1onized on the photo- 
sphere or the chromosphere 
pomts, as will be shown presently, is absolutely “ 
negative, ın spite of the fact that strong limes of 
Ne and Net occur within the solar range of wave- 
lengths (3,000-10,000 A ) 

It ıs true that the fundamental lines of Ne and Net 
occur in the far ultra-violet, and the hnes which 
occur in the solar range belong to the transitions 


1s? 28? (2pë 3s —2pë 3p) or higher transitions 
for Ne 

1s? 28? (2p* 3s — 2p* 3p) or higher transitions 
for Net 


But the physical conditions on the sun, as we know, 
aie such that if neon existed there at even moderate 
strengths the lines of Ne, Net belonging to the above- 
mentioned combinations could not escape detection, 
at least in the flash spectrum ofthe sun An analogous 
case 18 afforded by He and Het, which have then 
fundamental lines ın the extreme ultra-violet, but 
of the higher transition lines, only à 10,830 38, 
ls 2p°S',— ls 2p°P, 1s found as an absorption line in 
the Fraunhofer infra-red spectrum‘, and none of the 
other lines of He, 1s (2812S —npl8P), ls (2p13P—nd), 1s” 
found ordinarily in the Fraunhofer spectrum, except 
when the solar atmosphere 1s disturbed But the 
lines ls 2p13P—1snd?3D, which include the well- 
known D, and other higher transition lines of helium, 
are found ın great strength m the solar chromosphere , 
thus proving that though helium exists in great 
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The evidence on these , 


March 24, 1951 


strength ın the higher solar atmosphere, ıt 1s difficult 
of observation in the Fraunhofer spectrum owmg to 
_ thelarge excitation potential of its excited levels, which 
can give rise to Fraunhofer lines by absorption But 
determinations of the abundance of hehum to hydro- 

gen in the chromosphere can be obtaimed on certain 
plausible assumptions, and are variously given as 
l 14,1 33, ete 

The presence of ionized helium ım the flash, 
spectrum ıs indicated through the lme A 4,685 91, 
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1 i 
v= ‘MF This 1s unexpected, on account of 


the high ionization potential of helium (24 465 volts), 
and the extra excitation required to raise normal 
Het to the 4-quantum levels The physical mechan- 
ism producmg Het m the chromosphere ıs still 
unknown, and the reader may be referred to a 
suggestion which I myself have made® 
If neon were present at some strength m the sun, 
we could expect, from analogy with helium, that 
lines of both Ne and Net would be present ın the 
flash spectrum of the sun But, ın spite of laborious 
attempts, not a single coincidence of the numerous 
Imes of Ne and Net belonging to combinations (A) 
‘ould be found in the table of the flash-spectrum of 
the sun published by Menzel? (1931) or Mitchell? (1947) 
We must, therefore, conclude that both Ne and Net are 
definitely absent from the atmosphere of the sun 
So far as I know, no lines of neon or of any inert gas 
except helium have been found in the spectra of 
stars belongmg to the mam sequence Forbidden 
hnes of Ne?+, Ne't, Nett are found m the spectra 
of the nebulosity which 1s formed from gases ejected 
by a nova, and lines (A) of Ne and Net have been 
found ın certam B- and A-stars, which show abnormal 
characteristics like t-Scorpu These form less than 
1074 tumes the number of stars the spectra of which have 
been exammed, and we are therefore driven to the 
conclusion that occurrence of Ne and Net in these 
rare bodies 1s due to some extraordinary cosmogenic 
process Tho attempt of Harrison® to prove the 
_ existence of neon m the interior of the sun from 
“opacity data is inconclusive, as his arguments can 
equally well apply to neighbourmg elements hke 
fluorme or sodium 
There 18 therefore at present no positive evidence 
of the presence of Ne or Net in the sun or the usual 
run of stars, and this ıs a strong pomt agamst the 
hypothesis of the solar origin of our local primary 
cosmic ray particles The theories which ascribe a 
high cosmic abundance to neon are not borne out by 
stellar data 
I wish to express my indebtedness to Dı B Peters 
for discussion of these pomts during the conference 
on elementary particles held at Bombay in December 
1950, under the auspices of the Tata Institute of 
Fundamental Research 
M N Sana 
Institute of Nuclear Physics, 
University, Caleutta Jan 17 


4 Bradt and Peters, Phys Rev, 77, 54 (1950) 
*Richtmeyer and Teller, Phys Rev, 75, 1729 (1948) 
* Alfvén, Phys Rev, 75, 1732 (1948) 
v4 Babcock, “The Solar Spectrum (46,600 to 418,495 A )” (Carnegie 
Institution of Washington) 
$ Proc Phys Soc, Lond, 5%, 271 (1945) 
Menzel, Pub Lick Observatory, Calf (1931) Trans Inter Astro 
Unwn, 7, 471 (1950) 
? Mitchell, Astrophys J , 105, 1 (1947) 
8 Harrison, Astrophys J , 108, 310 (1948) 
Unsold, “Physik der Sternatmosphäre”, 416 (1938) 
Unsold, Z Astrophys , 24, 1, 22, 229 (1942) 
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Ultrasonic Absorption in Normal- and 
Para-Hydrogen 


SEVERAL years ago ıt was found by one of us, 
together with P Marens? and L Thys*, that the 
experimental values found for the ultrasonic absorp- 
tion coefficient 1s much larger than the theoretical 
value computed by means of the equation of 
Karchhoff-Stokes (viscosity and heat conductivity) 
This deviation was explained as due to the lag in 
the establishment of equilibrrum between the rota- 
tional and the translational energy Smce these 
Measurements were made, new and more accurate 
measurements have been carried out by one of us 
together with R Vermaelen’, and also on heavy 
hydrogen All those determinations were made by 
means of an acoustical interferometer, ın which 
different quartz crystals and different resonator tubes 
were used Later, the existence of this relaxation 
for the rotational energy was proved by dispersion 
measurements, respectively by E S Stewart, J L 
Stewart and J C Hubbard‘ On the other hand, 
the absorption coefficients found by the use of the 
acoustical interferometer have been criticized by P E 
Krasnooshkm’ and more recently by J F W Bell® 
Their argument 1s that an excess of absorption should 
be caused by the non-uniform vibration of the crystal 
surface, which produces excitation of the transverse 
modes of resonance in the interferometer tube This 
excess of absorption can be determined by plotting 
the observed absorption coefficient oops as a function 
of the pressure p, whereby 


Xo Po 
“p + o, 


fobs = 


(% 18 absorption coefficient corresponding to atmo- 
spheric pressure Po, and œ, 1s the parasite absorption 
coefficient) In order to check this theory, we have 
carried out a series of very accurate measurements 
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iesulted ın the evaporation of the 
potassium Pulses of potassium atoms 
were 1eceived by a tungsten filament 
placed in a tube situated at a tangent to 
the path swept by the rotor tips 
Potassium evaporates from a hot 


= 








Fig 2 


(frequency = 500 0 ke js ) as a function of pressure 
and temperature (liqud oxygen temperatures) in 
normal- and para-hydrogen and helium gas 

A comparison between the absorption coefficient 
for the two modifications of hydrogen at liquid- 
oxygen temperatures, where the velocity 1s approx- 
imately the same, can be considered as a direct con- 
trol of the mfluence of the rotational energy on the 
absorption coefficient. 

A plot of our measurements for the case of normal- 
and para-hydrogen 1s given ın Fig 1, whereby cobs 
18 plotted against 1/p From this graph, «, 1s practac- 
ally zero The classical absorption coefficient has 
also been plotted on this graph 

In Fig 2 are shown the experimental results (full 
lne) for hehum gas at the boiling point of lhqud 
oxygen The theoretical absorption coefficient 
(broken lme), computed from the experimental data 
for the heat conductivity, the viscosity coefficient 
and the specific heat published in “Helium” by W H 
Keesom (Elsevier, Amsterdam, 1942) ıs also shown 
The agreement of the two curves ıs quite good, not- 
withstanding that the measurements are very difficult 
because of the small value of the absorption coefficient 
of helium 

A Van ĪTTERBEEK 
L VERHAEGEN 


Institute for Low Temperatures, 
Louvain 
Jan 10 
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Life-time of Potassium lons on a Tungsten 
Filament at 1,460° K. 


EXPERIMENTS are proceeding at the University of 
Birmmgham using high-speed rotors as sources of 
molecular beams! Using this technique, ıt was 
possible to produce a pulsed beam of potassium 
atoms, which was employed to measure the hfe- 
time of potassrum ions on a hot tungsten filament 

The rotor consisted of a steel rod, tapered at both 
ends, spinning about its short axis Each arm of 
the rotor termmated ın a small cup, which was filled 
with potassium The rotor was accelerated to 
1,500 cps 2n vacuo by means of a rotating magnetic 
field The heating of the rotor by eddy-current losses 





tungsten surface as positive potassium 
ions This results from the fact that the 
election work function of a tungsten sur- 
face is greater than the ionization 
potential of potassram ‘Thus pulses of 
potassium atoms incident on the hot 
tungsten filament resulted ın pulses of 
potassium ions beimg received at a 
cathode partially surrounding the fila- 
ment These pulses were recorded by means of an 
amplifier and a cathode ray oscillograph 

The pimerpal time constants which affected the 
observed pulses were thermal and electrical The 
thermal time constant resulted from the fact that 
the potassium ions did not leave the filament imn- 
stantaneously, but with a speed proportional to the 
concentration of potassium tons on the filament The 
electrical tume constant resulted from the resistance 
and capacity at the amplifier mput at 

Pulses were obtamed with a thermal time con: 
stant corresponding to a filament temperature T and 
a negligible electrical time constant Pulses of i:dent- 
ical size and shape were obtained with a negligible 
thermal time constant (filament temperature 1,900° 
K ) by mereasing the electrical time constant to a 
value CR by means of a variable capacity Under 
these conditions, 1t 1s easy to show that the thermal 
time constant at temperature T 1s equal to CR By 
this method the time constant for the emission of 
positive ions from a tungsten surface at a temperature 
of 1,460° K was found to be 3 x 1075 sec 

The temperature of the filament was deduced from 
its mass, length and heatimg current, usmg Jones 
and Langmuir’s tables? The potential across the 
filament was also measured, and provided an inde- 
pendent determination of the temperature 

The evaporation of potassium ions from a hot 
tungsten surface has been studied by Moon and 
Ohphant’ and by Evans‘ These investigations were 
conducted at surface temperatures of about 1,000° K 
and showed that the decay of a deposit of potassium 
upon a hot tungsten surface was exponential Their 
results demonstrated that the reciprocal of the time 
constant was proportional to exp (—ọ/KT), where 
K ıs Boltzmann’s constant, T is the absolute tem- 
perature, and ẹọ is the work function of the surface 
for potassium ions 

The measurement described m this communication 
agrees with an extrapolation of Evans’s results, from 
which he deduced a value of @ equal to 2 4, eV 
The concentrations of potassium upon the tungsten 
surfaces were well below monomolecular m both 
Evans’s and our own experiments 

We are grateful to Prof P B Moon for suggesting 
this application of our technique 


a 


T H Bow 
D G MARSHALL 
Physies Department, J 
University of Birmingham 
Jan 12 
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Examination of Metals by Polarized 
Light 


RECENTLY, several papers have been published on 
{the use of polarized light for revealing the gram 
structure of metals and alloys Hone and Pearson! 
showed that by examming under polarızed light a 
polished aluminium surface which had been anodized 
mm a suitable electrolyte, the grain structure was 
revealed, differently oriented grains appearmg with 
different brightnesses Woodward?, by etching 
‘Monel’ metal in a specrfic reagent, has found similar 
effects Polished surfaces of alummium and ‘Monel’ 
metal, bemg optically isotropic, do not react to 
polarized light as do the optically anisotropic surfaces 
of tin, zine, cadmium, ete , and the above authors!)? 
have attributed the optical anisotropy of the anodized 
alummium and etched ‘Monel’ metal to the aniso- 
tropic properties of the surface film formed during 
anodizing or etching Although this explanation may 
be correct, there ıs a possible alternative which 1m- 
volves the surface contour of the specimen, for ıb 1s 
well known that if pearlite is examimed under polar- 
wed light no reaction occurs unless the specimen is 
“« etched This has been shown convincingly by 
Baeyertz? to be due to the presence of fine parallel 
grooves on the surface, formed by etching away the 
ferrite and leaving the cementite Jamelle in relief. 
Furthermore, Jones! has shown that polarization 
` effects can be produced by deeply etching a metal 
surface 
To decide which of these two explanations 1s cor- 
rect, electrolytically polished zmc and cadmium, 
alummium electrolytically polished and anodized 
in a solution containing 49 per cent water, 49 per cent 
ethyl alcohol and 2 per cent hydrofluoric acid at 
30 volts, and ‘Monel’ metal etched according to 
Woodward’, were examined before and after evap- 
orating a silver film, approxmmately 800 A thick, 
on to the prepared surfaces If the polanzation 
effects are due to optical anisotropy, the silver, being 
optically isotropic, should destroy them, whereas, 
‘suf they are due to the surface contour, they should 
still remain after silvering, for ıt ıs known that 
evaporated silver takes up the surface contour of 


No 4247 





x 125 
Fig 2 Same as Fig 1 with silver, film present crossed nicols 
x 


Fig 1 Electrolytıcally polished cadmıum erossed nicols 


Fig 3 Polished and anodized aluminium with silver film present 
crossed nicols x 20 


Same as Tig 3 photographed under phase-contrast 
r x 750 


Fig 4 
umination 
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the surface on which 1b 18 deposited (that is, any 
grooves present before silvermg will also be present 
after) 

Without the silver film, all four surfaces reacted 
to polanzed hght, a typical example bemg shown m 
Fig 1 After silvering, the zmc and cadmium showed 
no polarization effects (see Fig 2), whereas both the 
etched ‘Monel’ metal and anodized alummium still 
reacted to polarized light after deposition of the 
silver film (see Fig 3) Similar results were also 
obtained on alumimium which was electrolytically 
polished and anodized m the way described by Hone 
and Pearson! It 1s clear, therefore, that the polar- 
ization effects obtamed with anodized aluminium and 
etched ‘Monel’ metal are due to some surface structure 
and not to true optical anisotropy The silvered 
aluminium and ‘Monel’ metal surfaces were examimed 
under the phase-contrast microscope, which 1s very 
sensitive in revealing small differences of level, to dis- 
cover if some such structure could be seen A structure 
was clearly seen on the alummuium (see Fig 4), and 
faint evidence of one on the ‘Monel’ metal Electron 
microscopic examination of the ‘Monel’ confirmed 
that a very fine structure was present That the 
structure shown in Fig 4 ıs due to the anodized 
aluminium surface and not to the silver alone 1s 
shown by the fact that a silver film evaporated on 
to an electrolytically polished aluminium surface 
showed no markings when examined under the phase- 
contrast microscope 

‘Further support for these conclusions was found in 
the observation that if polished aluminium 13 anodized 
in a solution contaimng 12 per cent disodium acid 
phosphate and 04 per cent sulphuric acid m 
water, which according to Edwards and Keller’ 
gives a structureless oxide coating as seen by the 
electron mucroscope, no polauzation effects are 
observed 

We thank the Director and Council of the British 
Non-Ferrous Metals Research Association for per- 
mission to publish this communication 
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Source of the Light recorded in 
Photographs of Detonating 
Explosives 


Ir 1s now generally recognized that a large part 
of the hght arismg from the detonation of a con- 
densed explosive cartridge ıs due to the system 
of shock waves produced in the surrounding air’. 
When the air is replaced, for example, by water, 
the total lummosity ıs greatly reduced The 
wave-speed photogiaphs shown m Fig. 1 illustrate 
this effect 
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Side-on rotating-miırror photograph of blasting gelatine 
detonating at high velocity ın (a) air, (b) water 


Fig 1 

The light still reachıng the camera when atmo- 
spheric shocks are elimmated might be supposed to 
arise from chemical reaction , and indeed a measure- 
ment of the reaction time has been proposed? m 
terms of the breadth of traces such as that shown ın 
Fig 1(6) Even if the light were due to reaction, 
however, we should have no guarantee that its dura- 
tion corresponded to the reaction time—it might well 
be either longer or shorter, and, ın fact, it appears 
unsafe to assume that the hight from a granular ex- 
plosive 1s necessarily associated with reaction at all 
A theory of reaction-zone structure m granular ex- 
plosives, which 1t 1s hoped to publish shortly, leads 
one to expect very high temperatures in the ar- 
pockets between the explosive grains, before reaction 
commences It1s at least possible that the light comes 
partly (or even entirely) from these 

In order to test this suggestion, composite charges 
were made by loadimg common salt and a plastic 
explosive in alternate layers ın a celluloid tube The 
charges were enclosed in wide water-filled glass tubes 
and fired in a side-on position in front of a high-speed 
drum camera Fig 2 shows a typical record Con- 
trary to what might at first glance be supposed, the 
intense streaks of light correspond to the layers of 
salt and not to those of explosive , this 1s made clear 
by reference to the key The layers of explosive 
give very famt wave-traces on the original negative , 
these are not detectable on the prmt There is no 
light from the water shock 

That the hght emitted by the salt layers arose 
within the depth of the salt and not merely on its 
surface was confirmed by firmg two further shots, 
simular to the above, m one of which the salt was 
blackened by mixing ıt with 1 per cent of lamp- 
black The blackened salt was found to contribute 
much less hght than the translucent material 
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A final demonstration was provided by firmg three 
cartridges in a head-on position towards the camera 
(In order to avoid damaging the lens, the cartridges , 
were actually fired downward, and a 45°-muirror used ' 
for reflecting the hght, but this does not affect thet 
argument ) The end of each cartridge remote from 
the detonator and nearest to the lens was butted 
tightly ugamst a small block of: ‘Perspex’ Since only 
this end surface 1s viewed by the camera, water 
confinement 1s then unnecessary, and the sloping lines 
in Fig 3a, b, c represent lateral air shocks they 
ale cut short by the lmuted size of the murror 
Between these lateral traces ıs a dark space, where 
the undetonated layers of explosive obscure the 
approaching wave This can become visible only 
when ıt reaches (or nears) the end of the charge 
Fig 3a, which corresponds to a cartridge of the 
plastic explosive alone, shows practically no lght 
from the detonation wave a diffuse flash some 
30 microsec later was due to impact on the mirror 
However, when a half-nch thick layer of common 
salt 1s mterposed between explosive and ‘Perspex’ 
(Fig 3c), a most intense band of light is recorded 
Fig 3b provides interesting confirmation im this | 
case the explosive was butted directly against the^ 
‘Perspex’, but a series of parallel scores were first 
made on its end surface These produce bright 
flashes of light when the wave reaches them For 
comparison, Fig 3d ıs a record of a cartridge of the. 
granular explosive PETN This produces a band of 
light comparable with that arismg from the salt m 
Fig 3c 

The significance of these photographs ıs clear No 
appreciable light 1s emitted by the detonation reaction 
in the plastic explosive, the texture of which almost 
precludes the presence of air pockets, but copious 
light 1s emitted by the non-reactive salt, which, of 
course, contains abundant air pockets When air- 
spaces are artificially mtroduced mto the plastic 
explosive, ıt becomes lummous on detonation. 
Finally, a granular explosive, less bresant than the 
other, emits mtense hght 

It would be premature, on the basis of these ex- 
periments alone, to suggest that none of the light 
recorded from detonatmg condensed explosives 1s 
due to chemical reaction Instances may be quoted, 
such as hquid nitroglycerine, where a lummous wave 
is observed m the (apparent) absence of air-bubbles 
However, the observations which we have reported 
make 1t probable that, after atmospheric shocks have 
been suppressed, a great part at least of the remainmg 
hght from a granular detonating explosive 1s due to 
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Fig 2 Side-on photograph of composite charge fired under water , 
shaded portions, sodium chloride, unshaded, plastic explosive 
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Fig 3 End-on photographs through ‘Perspex’ blocks 


(b) plastic explosive, end scratched , 


compression of the air pockets between the explosive 
grains This confirms the theory referred to above, 
and simultaneously casts doubt on any estimate of 
reaction time ın terms of the duration of lummosity 
The high-speed photographs were taken by Mr J 
King, to whom my thanks are due 
STEWART PATERSON 
Research Department, 
Nobel Division, 
Imperial Chemical Industries, Ltd., 
Stevenston, Ayrshire 
Nov 9 
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New Approaches to the Interpretation of 
X-Ray Powder Photographs 


THE interpretation of powder photographs, despite 
‘ecent attempts at systematization', remains still 
argely an art, and any aids towards simplification 
wwe greatly to be welcomed We have discovered that 
tome help can be given by photographs that are 
isually classed as ‘poor’, ın the sense that the grain 
aze of the specimen ıs large and the Imes are there- 
ore rather ‘spotty’ 

A general advantage of such photographs 1s that 
hey give some idea of the multiplicity factors! of 
he reflexions , 1f the number of spots contmbuting 
o a particular line 1s abnormally small, one can be 
‘easonably sure that the multiplicity factor is small, 
md therefore that the mdices are fairly simple—for 
xample, 00 This 1s illustrated by the accompanying 
liagram, which is a diagrammatic representation of 
he first few lines ofa powder photograph of the alloy 
JdMg, the hne marked with the lower arrow is 
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(a) plastic explosive, end plane, 
(c) plastic explosive and common salt, (d) PETN 
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more sparsely populated than its 
neighbours and therefore ıs likely 
to be of the type ROQ 

A pomt of more hmuited apphiea- 
tion also arses from the photo- 
graph the two limes marked by 
the upper arrows have the same 
general appearance, and we may 
therefore deduce that they have a 
common origin, as for certain lnes 
given by the alloy FePt® This is 
possible because at high tempera- 
tures the alloy CdMg ıs hexagonal‘, 
and the structure we are concerned 
with 1s formed by transformation 
at a lower temperature The two 
lines are near the position of the 
line 1010 given by the close-packed 
hexagonal structure, and so we may 
guess that the structure 1s ortho- 
rhombic, the indices of the lmes 
being 110 and 2007 

If this guess ıs correct, the 
values of the reciprocal constants 
a* and b* are directly deducible, 
and since these do not correspond 
ın any simple way to the value 
given by the other line considered, 
we may deduce that this lne 
is 002 The three reciprocal con- 
stants thus obtamed were adequate to explain 
all the Imes on the X-ray photograph (The actual 
photograph from which the values of sm*@ were 
derived was obtained from a specimen having smaller 
grain size , the lines, although still spotty, were much 
more nearly uniform than those ilustrated in the 
drawing) While the more systematic methods re- 
ferred to would no doubt also have led to this result, 
me methods just described must be many times 
aster 





Diagrammatic representation of part of powder photograph 
of CdMg 


The unit cell has dimensions a = 5 24A, b = 
3 22 A, c = 497A, and, from comparison with the 
close-packed hexagonal structure it contains two 
atoms of cadmium and two of magnesium The 
structure ıs isomorphous with AuCd 8! 

H Lipson 
H STEEPLE 
Physics Department, 
College of Technology, 
Manchester 1 
Jan 12 
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‘Window Fields’ in Muscle - 


Tur ‘membrane’, that 1s, the electric double layer, 
surrounding the muscle fibre generates no field of 
forces mside the system If, however, part of the 
membrane becomes depolanzed, the depolarized part 
acts, so to say, as a ‘window’ in the closed system 
and an electric field 1s generated If the depolariza- 
tion should occur with a sharp border, the maximal 
mtensity of the field ın the axis of the fibre would 
correspond to a field generated between the two plates 
of a condenser placed at a distance equal to the dia- 
meter of the fibre and having the same potential 
difference as the two sides of the ‘membrane’ If the 
wave of depolarization travels along the membrane, 
this will have the same effect as if we had pulled 
electrodes along the axis charged correspondingly 
Experiments, performed along this hne by St. Hajdu 
and one of us, show that such a field will actually 
bring the contractile matter directly to contraction 
even if the membrane 1s moperative 

It 1s an interesting property of the ‘window field’ 
that its tıme mtegral is mdependent of the sharpness 
of the borderline of the wave of depolarization, and 
that the time integral of the component of the field 
parallel to the axis 1s identical for any point of the 
cross-section It is equally noteworthy that the time 
mtegral of the component of the field, vertical to 
the axis 1s zero. The parallel component will act as 
a direct current, the vertical one as an alternating 
current 

There seems to be thus no ‘transmission’ of excita- 
tion from the membrane to the contractile matter , 
depolarization and the elicitation of contraction 
merge into one single physical event 


Z Bay 
A Szenr-Gyoreyi 
Institute for Muscle Research, 
Marine Biological Laboratory, 
Woods Hole, Massachusetts 
Dec 15 


A New Blood-Group Antigen 


A SERUM that identifies a new blood-group antigen 
was obtained from the parturient mother of a baby 
with erythroblastosis fatalis Mrs Kidd had had 
five previous pregnancies but no blood transfusions 
No previous babies had erythroblastosis fatahs She 
was delivered on April 17, 1950, of a male infant who 
developed typical erythroblastosis fcetalis, and whose 
cells gave a positive direct Coombs’s test On routine 
testing of Mrs Kidd’s serum at that time, ıt was 
apparent that it contamed a previously umdentified 
antibody 

Typing tests showed Mrs Kidd to be O, CDe/eDE 
(RiR), MsMs, Pp, Leia—b+), Fy(a—), kk Her 
cells were not agglutinated by her own serum The 
baby 1s O, CDe/cDE (R,R,), MSMs, pp, Le(a+b-+), 
Fy(a+), Kk 

The serum was further tested agamst the bloods of 
210 unrelated persons Of twenty-one Kell-positive 
bloods, all were agglutinated by the Kidd serum 
The presence of anti-Kell was later proved Of the 
remaining 189, all Kell-negative, 146 (77 per cent) 
were agglutinated Chi square tests failed to show 
any serological relation of the new antigen to the 
antigens of the ABO, MAS, P, Rh, Leuis or Duffy 
blood-group systems, or to sex Insufficient evidence 
has been obtained as to the relation, or lack of rela- 
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tion, to the Lutheran and Kell blood-group systems. 
Further selective absorption studies and family 
studies will be required 

The new antibody gave specific reactions at 37° ref 
against red cells suspended m saline, m a titre wf 
1 16 The reactions were no stronger in bovine 
albumin, but a titre of 1 64 was obtamed by 
Coombs’s method On storage, the salime-active 
component has disappeared, leavmg a component 
active by the Coombs’s method A saline-active 
component of the anti-Kell made ıt impossible to 
distinguish Kell-positive, Kedd-negative bloods 

On. the basis of these preluminary tests, 1t 1s possible 
to say that a new blood group antigen has been 1den- 
tified, present ın the red cells of about 77 per cent of 
Americans If 1t1s inherited as a domimant, the gene 
frequency m Americans is approximately 52 per cent. 
It ıs proposed to name the new antigen Jks (after 
Mrs Kidd’s son), its mhentance is now bemg 
mvestigated. 
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Sweating in Man from the Intradermal 
Injection of norAdrenaline 


Ir has been generally bebeved that sweating m 
man 1s produced in response to sympathetic nervous 
activity by the liberation at the termination of the 
post-ganglionie fibre supplymg the sweat gland ol 
acetylchohne!, the transmitter bemg different from 
that hberated by sympathetic fibres supplying other 
organs, which, until recently, was belheved to be 
adrenaline However, evidence has accumulated that 
there 1s an adrenergic component ın sweating in man 
Sweating 1s a prominent feature in patients with 
phzochromocytomata’, which were believed to secrete 
adrenaline Spontaneous sweating in man 1s abolished 
by the adrenolytic agent ‘Dibenamine’® The intra. 
dermal injection of adrenaline has been shown tc 
produce sweating* 

Recently, evidence has accumulated that the post- 
ganglome sympathetic transmitter 1s probably nor. 
adrenaline’*® Also the ergone predominantly present 
m pheochromocytomata has been shown to be pre 
dominantly noradrenaline? +° 

It was therefore considered of importance tc 
determine whether the local injection of noradrenaline 
could produce sweating. The method used for de- 
tection of sweat-gland activity was that describec 
by Masao Wada‘ Briefly, the area of skin to be 
examined is painted with a 3 per ‘cent iodine ir 
absolute alcohol solution and dried completely , the 
area is painted again with a mixture of 100 gm fine 
starch powder and 100 ml of castor oil Sweating 
1s evidenced by the appearance of blue dots at the 
mouths of the sweat glands 

Adrenaline hydrochloride and noradrenaline bı 
tartrate monohydrate were prepared in dilutions ọ: 
10° to 10-8 A small amount of a saline control solt- 
tion and the different dilutions of the adrenaline anc 
noradrenaline solutions were myjected intradermally 
m the skin areas prepared as described Sweating wa: 
produced with the dilutions 107? to 10 with bot! 
the adrenaline and noradrenaline: solutions in all o 
five subjects, and ın some cases with a dilution o. 
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10-* In one subject the investigation was repeated 
one hour after the subcutaneous administration of 
1/75 grains of atropine sulphate, and no alteration in 
fhe response was noted, suggesting that the sweating 
due to the direct stimulation of the sweat glands 
by the mjected solutions, and that cholinergic fibres 
do not play a part in 1ts production 
A J BARNETT 
Chnical Research Unit, 
Alfred Hospital, ` 
Melbourne 
Nov 9 
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*-Nucleoside-5’-Phosphates from Ribonucleic 
Acid 


TsovucH the manner m which the four nucleotides 
of ribonucleic acid are combined in the intact mole- 
zule ıs not completely settled, the data obtamed from 
analyses of the chemical degradation products are 
most compatible with phosphoryl-group attachments 
Shrough the C, and Cs positions of the mbose group? 
[he exclusion of Cs phosphoryl lnkages rests prn- 
npally upon the failure to isolate 5’ nucleotides or 
she acid-stable ribose-5-phosphate from acid hydro- 
ysates of ribonucleic acid However, Gulland and 
Jackson’, hydrolysing yeast mbonucleice acid with a 
make venom containing a phosphodiesterase and a 
ipecific 5’ nucleotidase, found 35 per cent of the total 
»hosphate liberated as organic phosphate, suggest- 
ng that a large number of the phosphoryl groups 
vére attached to the ribose C; position Recently, 
Schmidt?, utilizmg periodate titrations of ribo- 
1uclease-hydrolysed yeast ribonucleic acid, concluded 
hat some nucleotide groups had been lmked to 
yositions other than ribose C, or C, in the orginal 
ibonuelere acid The experiments described below 
ndicate that intact 5’ nucleotides can be isolated 
rom enzymatically hydrolysed calf hver ribonucleic 
cd 

Calf hver ribonucleic acid, prepared by a technique 
voiding the use of alkaline solutions’, was hydrolysed 
uceessively by crystalline ribonuclease and by 
lkalne intestinal phosphatase in the presence of 
odium arsenate to mhibit excessive dephosphoryl- 
tion of the derived nucleotides, as originally described 
y Klem’ for the enzymatic production of deoxy- 
ibonucleotides The reaction was allowed to proceed 
ntl about 75-80 per cent of the total titratable 
ihosphoryl groups were released, after which the 
ugestion was stopped by the addition of formic 
eid to a concentration of 01N The nucleotide 
roducts of the digest were then isolated by the 
mion-exchange procedure described by Cohn® 

The accompanying diagram shows the 1on-exchange 
lution curve of the nucleotides isolated from the digest 
"he identification of the 5’ nucleotides indicated on 
he figure was made chiefly by comparmg their 
woperties with those of the corresponding synthetic 
/ nucleotides (we are indebted to Dr D M Brown 
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Analyses of (a) enzymatic digtst, (b) alkaline digest of 20 mgm 
of calf-liver ribonucleic acid bv ion-exchange Exchanger 
‘Dowex-l’ (formate form), 200-400 mesh, 7 cm x 0 88 sq em 
Intluent formic acid and sddium formate, as shown, U Gin! /min 


and Prof A R Todd for generous samples of syn- 
thetic guanosine-5’-phosphate, uridme-5’-phosphate 
and cytidine-5’-phosphate) as follows (a) the 10n- 
exchange elution positions are identical with those 
of the analogous 5’ nucleotides (and deoxynucleotides) 
and are readily differentiated from the a and b 
isomeric forms*.’ , (b) the spectrophotometric absorp- 
tion characteristics of the isolated pyrimidine-5’- 
phosphates show definite differences from those of 
the a and b forms, but are exactly those of the 
corresponding synthetic substances, (c) the isolated 
adenosine-5’-phosphate and muscle adenylhic acid 
were both deaminated at exactly the same rate by 
a preparation of Schmidt’s muscle adenyhe acid 
deaminase®, whereas adenylie acids a and b were 
unaffected by the enzyme, (d) a highly specific prep- 
aration of bull semen 5’ nucleotidase (kindly supphed 
by Dr L A Heppel) readily and rapidly dephos- 
phorylated all of the isolated 5’ nucleotides, as well 
as the synthetic 5’ nucleotides, but was completely 
mactive towards all @ and b mononucleotides , 
(e) the isolated 5’ adenylic acid contained adenme, 
pentose (orcinol reaction) and phosphate mal 1 1 
proportion Deoxypentose (diphenylamme reaction) 
was not present in any of the 5’ compounds nor was 
acid-labile phosphate (1 N hydrochloric acid, 1 hr, 
100° C ) J 

Enzymatic resynthesis of smaller fragments, re- 
arrangements of mononucleotides to yield the 5’ 
compounds during the enzymatic hydrolysis and pre- 
existence of the free 5’ compounds were excluded 
by the followmg experiments (1) a similar enzymatic 
hydrolysis of ribonucleic acid carried out ın the 
presence of isotopic organic phosphate yielded 5’ 
and 3’ nucleotides containing none of the isotope (nor 
was arsenate incorporated), (2) mcubation of a 
mixture of the nucleosides or nucleotides with the 
phosphatase m a phosphate medium resulted ın no 
measurable synthesis of any of the 5’ nucleotides , 
(3) acid and alkalme hydrolysates yielded neither 
5’ nucleotides nor ribose-5-phosphate, (4) ribo- 
nuclease alone or ribonuclease followed by alkaline 
hydrolysis yielded no 5’ nucleotides , these appeared 
only after phosphatase treatment Thus, 1f isomeriza- 
tion during digestion does indeed take place, 16 must 
occur at the polynucleotide level ` 

It 1s our intention to use 10n-exchange chromato- 
graphy, already responsible for the isolation of many 
new nucleotides! from nucleic acid hydrolysates, to 
determine the generality of this finding, as well as 
m the search for hitherto unknown constituents (for 
example, W, X, Y, Z and ? m the diagram). 
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This work was performed under Contract Number 
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Warpno E Coun 
ELLiot VOLKIN 
Biology Division, 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee Dec 22 
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Nature of the Activation Process in 
Enzymatic Reactions 


THE study of enzyme-catalysed reactions has 
thrown considerable light on the geometrical factors 
involved, but httle 1s as yet known concernming the 
mechamsm of the activation process The experi- 
ments reported here were designed to yield mforma- 
tion on the transformations which occur during 
enzyme action 

In the first mvestigation, carbobenzoxy-tL-phenyl- 
alanine was incubated with and without chymotrypsin 
ın oxygen-18 water (H,8O) In one experiment, 
erystallme bovine serum albumin was imeluded 
Following incubation, the reaction mixture was 
acidified (pH 3), the carbobenzoxy derivative was 
centrifuged, washed with water, and converted to 
phenylalanine by hydrogenation ın aqueous methanol 
in the presence of palladium black After crystalhza- 
tion from water, the amino-acid was decarboxylated 
at 270-290° in a mixture of diphenylamime and 
diphenylmethane’, and the oxygen-18 concentration 
of the resulting carbon dioxide determmed 

Phenylalanine was similarly incubated in oxygen-18 
water with and without chymotrypsin , the acidified 
reaction mixture was taken to dryness, the phenyl- 
alanine hydrochloride extracted from the salts with 
absolute ethanol and the free arnimo-acid precipitated 
with pyridme The results are given ın the accom- 
panying table 


Compound Oxygen-18 
(atom per cent 

excess) 

L-Phenylalanine 0 000 

Cbz-L-Phenvlalanmne 0 009 

Cbz-L-Phenslalunine + chymotrypsin 0 470 

Cbz-L-Pheny alanine + chymotrypsin 0 524 

.U-Phenylalanine + chymotrypsin 0 028 

*Cbz-L-Phenylalanine + chymotrypsin 0 412 
*Cbz-1-Phenylalanine + chymotrypsin + 25 mgm 

bovine serum albumin 0 392 


*4-hr incubation 
100 mgm of Na,HPO, and 41 mgm of KH,PO, were dissolved in 
5 ce of '§H,0 (1 13 atom per cent eacess 80) and 100 mgm of 
earbobenzoxy-L-phenylalanine or 65 mgm of Tphenylalanine were 
dissolved in this buffer (pH 70) Following the addition (where 
indicated) of 20 mgm of crystalline chymotrypsin (Armour), the 
solution was incubated at 37° for 6 hr 


It can be seen that, under the influence of chymo- 
trypsin, the carboxyl group of an N-acyl aromatic 
amino-acid is activated and the oxygen atoms ex- 
change with those of the medium The presence of 
serum albumin has no marked effect In the absence 
of enzyme the exchange does not occur The free 
amino-acid 1s apparently not activated by chymo- 
trypsin 

It 1s of interest that N-benzoyl D- and 1-phenyl- 
alanine are inhibitors of chymotrypsin? (cf also ref 3) 
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In another investigation, the nature of the activa- 
tion process in transamimation reactions was studied 
Konkova, Dobbert and Braunstem! had previously 
indicated, on the basis of densimetric estimation of 
the amount of deuterrum passing into the medium, 
that the deuterium atom of «-deuterio «-amino-acids 
undergoes exchange with the hydrogen of the solvent 
water under the influence of glutamic-alanine trans- 
ammase This has now been investigated by direct 
isolation and analysis When t-leucine, contammg 
4 5 atomic per cent excess nitrogen-15 and 82 atomic 
per cent excess deuterum in the «-position, was 
incubated for 90 mim with minced pig heart, 16 lost 
more than 98 per cent of the deuterrum but none of 
the nitrogen-155 With p-leucime, neither deuter:um 
nor nitrogen-15 was lost When the u-leucine was 
imcubated with 1 equivalent of «-ketoglutaric acid, 
more than 98 per cent of 1ts deuterium was lost and 
the concentration of nitrogen-15 dropped to 3 8 atumic 
per cent excess? 

In both cases the interaction of the enzyme and 
substrate results in an activated structure which can 
in the first example exchange with the hydroxy] 
ions, and in the second with the hydrogen 1ons of the 
water In neither case is the usual reaction associated 
with these enzyme systems observed, namely, the 
hydrolysis of a peptide bond or the conversion of 
the amimo-acid to the corresponding keto-acid Were 
1b not for the changes ın the isotopic composition of 
some of the components of the system, no chemical 
reaction would have been observed These changes 
result from the nature of the activated structure, 
the formation of which precedes and 1s essential for 
the complete chemical reaction The ensuing steps, 
for example, the hydrolysis of the peptide bond, 
would then be spontaneous For this reason it may 
be appropriate to call the reactions observed vertual 
reactions 

Further work 1s necessary to elucidate the detailed 

mechanisms responsible for the observations reported 
here “ 
This investigation was supported by a grant from 
the American Cancer Society on the recommendation 
of the Committee on Growth (National Research 
Council) 
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Davip B Srrrnson 
D RITTENBERG 
Department of Biochemistry, 
College of Physicians and Surgeons, 
Columbia University, New York Nov 13 
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*Sprinson, D B,and Rittenberg,D,J Brel Chem , 184, 405 (1950) 
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Final Stages of the A — BCD Route to 
Cholesterol 


TEHE ketone (I), termed Inhoffen ketone', has beer 
obtamed from cholestenone by improved methods 
When pure, 1t has a melting pomt of 62°, ıb was 
originally deseribed as an oil (semicarbazone, m p 
225°, which we confirm) and was crystallized in this 
laboratory by R P A Sneeden (mp 42°) 

The Inhoffen ketone might well have been con. 
vertible to cholestenone by direct condensation witk 
dhethylamunobutanone methiodide under suitable 
eonditions However, this reaction did not succeed. 
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although ıt gave good results with czs-1-methyl-2- 
decalone? The cause 1s the trans- junction of rings 
B and C, and a similar difficulty was encountered 
with trans-l-methyl-2-decalone This obstacle was 
surmounted by protecting the methylene group 
adjacent to carbonyl, when the sluggish process can 
be forced by more vigorous conditions Our first 
objective was, however, the Windaus acid (II), 
because this has already been converted into 

holestenone? and hence mto cholesterol (Ruzicka, 
Birch, Dauben) 

The hydroxymethylene derivative of the Inhoffen 
ketone was condensed with methylanilme* and the 
product with acrylonitrile in the presence of “Triton B’ 
to give IV After hydrolysis with acid and later 
with alkali, the authentic Windaus acid (II) could 
be separated and purified The identity with the 


acid from cholestenone was confirmed by unde- 


pressed mixed melting pomt and by comparison of 
rotatory power and X-ray diffiaction patterns of the 
crystals Mrs D Crowfoot Hodgkin kindly carried 
out the latter experiments and reports that the two 
specimens submitted to her are identical 
Thus the Inhoffen ketone is a substance that can 
be transformed mto cholesterol We now mtend to 
dehydrogenate ring B of this ketone and to attempt 
a junction with the BCD treyche ketones already 
synthesized in this Laboratory‘ 
A R PINDER 
R ROBINSON 
Dyson Perrms Laboratory, 
University, Oxford Jan 23 
1 Inhoffen and Huang-Minlon, Ber , 72, 1686 (1939) 
3 Robinson and Weygand, J Chem Soc , 391 (1941) 
3 "Turner, J Amer Chem Soc, 72, 588 (1950) 
4 Birch and Robinson; J Chem Soe, 501 (1944) 
$ Martin and Robmson, J Chem Sec, 491 (1943), 1866 (1949) 


o 
Occurrence of Asperuloside in Daphniphy!lum 
macropodum (Euphorbiacez) and a 
closely related Glucoside in Monotropa 
hypopitys Walt. (Pyrolacez) 

As knowledge of the chemical constitution of plant 
products extends, types of substances, and individual 
substances, which were formerly thought to be char- 
acteristic of certain taxonomic divisions of plants, 
are found to occur in divisions, which, on other 
grounds, are considered to be unrelated The glucoside 
asperuloside, first isolated by Hérissey', has hitherto 
been regarded as a characteristic product of plants 
of the family Rubiaceez and has been isolated from 
many of its species It will be of interest to the 
student of chemical taxonomy that, in the course 
of a study of asperuloside, this glucoside has been 
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isolated from Daphniphyllum macropodum, which 1s 
a Chinese plant of uncertam affinity, placed m the 
family Euphorbiacee, and that a very simular 
glucoside occurs in the uncommon saprophytic plant 
Monotropa hypopitys Walt, which is placed in the 
Ericales, family Pyrolacez 

1 8 gm of asperuloside was isolated from 315 gm 
fresh leaves of D maciopadum, kmdly supplied by 
Mr J Gilmour, director of the Royal Horticultural 
Society’s Garden This material has the following 
constants mp 126°-129° [a]p%—200°, C, 50 7 per 
cent, H,5 6 percent The constants of an authentic 
sample of asperuloside prepared from Rubia tenctorum 
were mp 125°-127°, [a]p'§— 204°; C, 50 9 per cent ; 
H, 5 7 per cent A mixture of the two preparations 
melted at 126°-129° The glucoside from Daphne- 
phyllum crystallized on seedmg with the authentic 
material, and both substances ran at the same rate 
in two different solvent muxtures on filter-paper 
chromatograms 

Asperuloside has a number of highly specific colour 
reactions which make ıt very easy to detect These 
are also given by a glucoside prepared from Mono- 
t opa hypopitys, whichis identical with ““monotropéine”” 
isolated from this plant by Bridel? The following 
properties described by Bridel distanguish ıt from 
asperuloside , ıt 1s acid to litmus, whereas asperulo- 
side 1s neutral, decomposes sodium carbonate and 
has the following constants mp 175°, [x]p— 130 4°. 

I am mdebted to Mr E J H Corner, of the 
Botany School, Cambridge, for suggesting the ın- 
vestigation of Daphniphyllum macropodum, and to 
Dr R Hill for his close interest m this work 

` A R TRM” 

Unit of Plant Biochemistry 

(Agricultural Research Council), 
Biochemical Laboratory, 
Cambridge Nov 14 


1 Hénssey, H, Bull Soc Chum Biol, 7, 1009 (1925) 
2Bndel, M, Bull Soc Chim Bul, 5, 722 (1923) 


Melting Points of Mixtures of Cetyl 
Caprate with Lauryl Myristate 
Tue work of Oldham and Ubbelohde! suggested 
that the melting pomt of mixtures of dipolar com- 
pounds may be much lower than predicted by the 
Le Chatelier — Schroder (or Hildebrand) equation? if 
one uses components which are able to crystallize 
im a composite lattice but are sufficiently different 
in chain-length to lead to the formation of a defective 
lattice The formation of lattice flaws 1s made possible 
DIPOLES 
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Eig 1 Alternate possible arrangements of lauryl myristate and ' 
cetyl caprate in composite crystal lattices 
Al = size of gaps (m number of C-atoms) in the lattice 
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Fig 2 Melting-point curves of nixtures of lauryl myristate 


(mp 35 °C) and cetyl caprate (m p 29 4°C 


by the arrangement of the dipoles of all components 
m continuous dipole sheets throughout the crystal 
Oldham and Ubbelohde proved the usefulness of this 
picture for mixtures of various long-chain ketones 
In order to test the applicability of this hypothesis 
to mixtures of esters, a series of mixtures was pre- 
pared from two esters (cetyl caprate and lauryl 
myristate) which happened to be available in better 
than 95 per cent purity The over-all chain-length 
of these esters 1s identical ,- but their arrangement 
along a dipole sheet would lead to a high concentra- 
tion of lattice flaws (Fig 1) Judging by Oldham’s 
work, the relative concentration of lattice flaws in 
either configuration should be sufficient to promise 
a substantial reduction in lattice stabilty, that 1s, 
m melting point 

This expectation was not fulfilled by the experi- 
mental data, shown in Fig 2 Rather to the con- 
trary, there are even indications of a Maximum in 
the melting-point curve, ın addition to the indications 
of formation of solid solution The solid-solution-hke 
behaviour suggests that—as has been indicated by 
dielectric loss measurements*—the ester dipole inter- 
action 1s too weak to lead to the formation of dipole 
sheets against the forces of the ‘horror vacuw’, while 
the very much stronger ketone dipole interaction 
observed by Oldham and Ubbelohde ıs well able to 
do so. Instead, the ester mixtures behave more like 
a mixture of normal long-cham hydrocarbons, and 
apparently form solid solutions mvolvmg contmuous 
(flawless) parallel arrangement of all molecules in 
the crystal lattice The maximum may simply reflect 
the formation of a crystal modification (‘compromise 
lattice’) unrelated to the erystal structure of either 
component‘ Proof for this explanation could only 
be obtained by X-ray diffraction measurements The 
occurrence of similar solid-solution phenomena in 
crystallized cham co-polyesters® pomts to the gen- 
erality of the observations reported 

A Bowi 
L B Scorr 
Shell Development Company, 

Emeryville, Cahfornia Nov 1 

t Oldham J W H,and Ubbelchde, A R , Proc Roy Soc , A, 176, 50 


* Hildebrand, J H , ‘“Solubihty of Non-Electrolytes” (Re:nhold, 1936) 
3 Meakıns, R J, Nature, 163, 840 (1949) 

‘Slagle, F B, and Ott, E, J Amer Chem Soc, 55, 4396 (1933). 
‘Flory, P J, etal, J Amer Chem Soc , 72, 2018 (1950) 
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Frequency Factors in a Series of Similar 
Unimolecular Reactions 
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OTR present knowledge of the frequency factors of * 
unimolecular reactions 1s very limited Polanyi ands 
Wigner! were the first to elucidate the meaning of 
this entity and their treatment suggested a magnitude 
of the order of 10!* sec ~! for the frequency factors 
of unmolecular reactions This conclusion was con- 
firmed by many experimental observations and by 
further theoretical studies? We lack, however, more 
precise information about the dependence of the 
frequency factors on molecular structure and on the 
type of reactions 

There are several difficulties m assembling the 
data required for this purpose Many reactions, 
orginally clarmed as unimolecular, have been shown 
by later investigations to be complex processes, often 
Involving a chain Further difficulty arose from the 
fact that frequently the character of a reaction 18 
changed with temperature For example, a process 
which for all practical purposes 18 unimolecular in 
character at one temperature may be accompanied 
by a heterogeneous reaction at lower temperature, 
or by a cham at higher temperature In consequence}.* 
the activation energy of such a unimolecular reaction 
would be estimated ın an erroneous way, and since 
the computation of the frequency factor requires 
the determination of the activation energy, the 
error in the latter causes considerable error in the 
former 

The absolute values of the frequency factors of 
unimolecular reactions reported m the literature are 
subject to appreciable uncertainty, caused by the 
difficulties mentioned above, and m our opinion an 
error by a factor of 2-3 might be quite common It 
seems, therefore, that the available data are not 
sufficiently accurate to enable us to draw any con- 
clusions regarding the factors affecting the magmitude 
of frequency factors However, one regularity may 
be claimed, namely, the frequency factors seom to 
remain constant for a series of similar processes For 
example, ıt was shown expermmentally® that the fre-. 
quency factors remain constant and equal to about 
2 x 10! sec ~! for a series of ummolecular dissociation 
processes of the type 


RH — R + H, 
R bemg C,H,;CH,, p-CH, C,H, CHa, 
m-CH, C,H, CH,, and o-CH, C,H, CH, 


The constancy of frequency factors for such a series 
may be demonstrated by a more exact method It ıs 
extremely improbable that, ın a series of simular 
decompositions, the variation im. activation energy 
would be just balanced by the variation m the fre- 
quency factor, thus leaving unchanged the rate con- 
stants of the reactions On the other hand, it was 
observed that the rate constants of decomposition 
of toluene, m-xylene’*, p-, m- and o-fluoro-toluene4, 
and y-picoline® were identical withm 25 per cent (see 
Table 1) It was demonstrated that all these reactions 
were of the same type, namely, 


RH -> R+#H + 


The activation energy in these processes should be 
equal to the respective C—H bond dissociation energy, 
and it seems that the latter 1s constant for all the 
compounds hsted above (see ref 4) Thus, the equalty 
of all these rate constants 1s, ın our opmion, the 
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Table 1 RH + R+H 
Compound Rate constant mterpolated 
to 804°C 10° sec 

7 Toluene 38 
\ m-Xylene” 44 
Fluoro-toluene 34 

7 'm-Fluoro-tolnene 31 
o-Fluoro-toluene 33 
7-Picoline 43 


* The rate 1s divided by the statistical factor of 2 


strongest argument in favour of the assumption of 
the constancy of the frequency factors in a series of 
similar decompositions 

Recent studies of the pyrolysis of substituted benzyl 
bromides? provide additional evidence supporting 
this argument It was shown that the rate-determ- 
ining step in the pyrolysis of benzyl-bromide and its 
derivatives 1s a unimolecular homogeneous dissocia- 
tion process 


C,H; CH.Br — C,H, CH, + Br, 


and it was found that the rate of decomposition 1s 
nearly constant (within 25 per cent) for benzyl 
bromide, m-xylyl brommde, p- and m-chloro-benzyl 
_ bromides, and p- and m-bromo-benzyl bromides (see 
‘Table 2) 


1 
Table 2 RBr— R+Br 


Compound Rate constant interpolated 
to 527°C 10? sec ~! 
Benzyl bromide 46 
m-Xyly! bromide 47 
m-Chloro-benzyl-bromide 52 
p-Chloro-benzyl-bronude 60 
m-Bromo-benzvl-bromide 56 
p-Bromo-benzyl-bromide 56 


Some observations might be regarded as a general- 

ization of the above rules to other series of similar 
reactions Thus © K Ingold and W S Nathan’ 
estimated the activation energies for the hydrolysis 
of various substituted benzoic esters The graph of 
the estimated activation energies versus log A (k being 
the rate constant of hydrolysis) gives a straight line, 
proving that the frequency factors remain constant 
throughout the whole series These authors also 
‘directed attention to the results obtamed by E Q 
Wilhams and C N Hinshelwood! for the kmetics of 
benzoylation of various substituted anilmes A 
srmilar plot of E versus log k obtamed by the latter 
authors gave a straight line which was parallel to that 
obtamed by Ingold and Nathan The idea of the 
constant frequency factors in a series of kindred 
reactions was developed further by L P Hammett, 
who devised a system of p- and o-factors, p represents 
an entropy change constant for the same type of 
reaction, and o represents the change ın activation 
energy characteristic for each member of the series 
It has to be emphasized, however, that the regular- 
ities discussed above were observed in hquid-phase 
reactions, and one has to be careful in using them as 
a support for argument which apples to gas-phase 
reactions 

Attention must be directed to a relationship 
frequently assumed between the activation energy 
of a process and 1ts frequency factor This relation- 
ship is justified only for such series of reactions in 
which the variable parameter affects the reacting 
centre For example, by varying the solvent m which 
some process takes place, one affects both the energy 
and the entropy of activation, and both are changed 
in the same direction For the gas reactions, however, 
the relationship between the activation energy and 
the frequency factor seems to be fortuitous Due to 
technical limitations, we are forced to measure rates 
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of reactions ın a comparatively narrow range, m 
consequence, the accumulated experimental material 
sometimes indicates the existence of a relationship 
between two entities which has no real existence 
We conclude that the frequency factors of uni- 
molecular dissociation processes occurring 1n the gas 
phase seem to be unaffected by the variation in the 
structure of a molecule which does not affect the 
reacting centre, but that 1t depends on the type of 
reaction and on the structure of the reacting centre 
Thanks are due to Prof M G Evans for helpful 
discussions 
M Szwarc 
C H Leron 
Chemistry Department, 
University of Manchester, 
Manchester 13 
Nov 15 
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Modified Carbobenzyloxy Groups in Peptide 
Synthesis 


THE ‘carbobenzyloxy’ method of peptide syn- 
thesis! has proved its value in many important 
syntheses Nevertheless, the practical difficulties stall 
encountered in this field suggest that improved pro- 
tecting groups should still be sought We have 
recently been examming benzyl chloroformates sub- 
stituted in the benzene ring, and other closely related 
compounds, in the hope that the amino-acid and 
peptide derivatives might crystallize more readily 
and that other properties, such as stability and ease 
of removal of the protecting group, might differ in 
such a way as to increase the scope of this method of 
synthesis 

a-Naphthyl carbmol reacted with phosgene to give 
a product which was coupled with glycine ın the 
normal manner, giving carbo-a-naphthylmethoxy- 
glycine (found C,652, H,52, N,53 C,H ,,0,N 
requires OC, 64 86, H, 502, N, 5 41 per cent), 
but this material began to decompose just below its 
melting pomt, hquefymg at 136° The theoretical 
amount of carbon dioxide was evolved on hydrogena- 
tion The acid chloride was prepared by the action 
of phosphorus pentachloride and coupled with glycine 
ethyl ester, but difficulty was encountered m the 
purification of the product and of the carbo-«- 
naphthylmethoxyglycylglycme obtamed by sapon- 
ification, and no further derivatives were prepared 

p-Tolyl carbimol yielded a lquid chloroformate 
which was coupled ın the normal manner to give 
caibo-p-tolyloxyglyeme (mp 93°), and carbo-p- 
tolyloxyglycimme ethyl ester (mp 38°) (found ©, 
623, H,69 C,;H,,0,N requires ©, 621, H, 
6 8 per cent) Treatment of the ester with hydrazine 
gave carbo-p-tolyloxyglycyl hydrazide (mp 120°) 
(found ©, 557, H, 64 ©,,H.sN;,0;3 requires 
C, 55 7, H, 6 3 per cent) These compounds appeai 
to offer little advantage over the corresponding carbo- 
benzyloxy derivatives 
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p-Bromobenzyl chloroformate was then prepared 
from. p-bromobenzyl alcohol, as a stable low-melting 
erystallme solid With glycine 1t gave carbo-p- 
bromobenzyloxyglycine (m p 139°) (found OC, 41 8, 
H, 3 3 C,.H,,O,NBr requires C, 417, H,3 5 per 
cent) , treatment of the latter with phosphorus penta- 
chloride followed by coupling with glycine ethyl ester 
gave carbo-p-bromobenzyloxyglycylglycine ethyl ester 
(mp 125°) in nearly theoretical yield (found C, 
453, H,45 C,,H,,O;N.Br requires C, 45 04, 
H, 4 56 per cent) With hydrazme, carbo-p-bromo- 
benzyloxyglycylglycyl hydrazide was obtained (m p 
180°) (found C, 405, H, 43 (C,.Hi,0,N,Br re- 
quires C, 4012, H, 418 per cent) With glycine 
ethyl ester, p-bromobenzyl chloroformate gave carbo- 
p-bromobenzyloxyglyeme ethyl ester (mp 74°) 
which yielded a hydrazide (mp 148°) (found C, 
399, H, 35 C©,,H,,0;,;N,Br requires OC, 397, 
H, 3 85 per cent) Hydrogenation removed the pro- 
tecting group from carbo-p-bromobenzyloxyglycine 
an the normal manner All these matermals have 
melting points higher than the corresponding carbo- 
benzyloxy compounds, and in general they crystallize 
with greater ease Derivatives of other ammo-acids 
are bemg prepared 

Other modifications of the carbobenzyloxy group 
are being examined, but meanwhile the use of p- 
bromobenzyl chloroformate may be found ad- 
vantageous in peptide synthesis 


D M CHANNING 
P B TURNER 
G T Youne 


Dyson Pernns Laboratory, 
Oxford 
Nov ll 
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Epidermal Mitotic Activity and Oxygen 
Tension 


TBE effects of anaerobic conditions on mammahan 
epidermis were first studied by Medawar!, who de- 
veloped an elegant technique for showmg that this 
tissue can survive by anaerobic glycolysis alone, but 
that cell movement and division depend on ‘“‘respire- 
tory activity in the narrow sense’ These conclusions, 
which apply to the rabbit, have now been confirmed 
and elaborated ın the case of the mouse A technique 
has been devised, usmg standard Warburg equip- 
ment, for the maintenance of ear epiderms from 
adult male mice in a phosphate-buffered saline with 
added glucose 

Five fragments of ear epiderms (c 25 mm x 
5 0 mm) were 1mmersed in 4 ml saline medium in 
each flask, the side arm contamıng 0 016 mgm 
colchicine mn 0 04 mi solution The manometers were 
gassed with oxygen, nitrogen, or oxygen/nitrogen 
mixtures as required, and the flasks were mamtamed 
at 38°C After one hour, when all the mitoses origin- 
ally present were judged to have passed the meta- 


Table 1 The average numbers of mitoses arrested by colchicine in 
unit lengths (1 cm ) of sections (7 thick) of mouse ear epidermis 
after 4 hr incubation at 38°C in phosphate-buffered sahne with 


added glucose Each figure is the average of 10 observations 


Gas phase 
100% Ns 80% Ny 60% Nel 40% Nef 20% Nef 100% 0 
* "20% Os 40% O: 60% O: 80% Os ae, 
O44 22+ 89+ 5854 684 834 
0 10 0 26 0 27 0 33 0 34 0 49 
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phase, the colchicine was tipped mto the mam com- 
partment The meubation was then continued foi 
a further four hours, when the tissue was fixed for, 
sectioning The results are shown in Table 1 ` 
These figures indicate a duect linear relationship 
between epidermal mitotic activity and oxyge 
tension, and comeident observations on oxygen up 
take (without colchicine) have confirmed that with 
increased oxygen tensions increased quantities of 
oxygen are absorbed (Table 2) ; 
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Table 2 (O,) of mouse-ear epidermis determined during 4 hr ın- 
cubation at 38°C in phosphate-buffered saline with added glucose 
(Q(O,) = #1 oxygen consumed/mgm dry wt /hr) Each figure ts the 
average of 8 observations 
Gas phase 
40% Ne/60% Oz 100% O; 
15240 06 1834007 


80% N:/20% Oz 
1 18 + 0 05 
Evidently a direct Imear relationship also exists 
between oxygen consumption and oxygen tension 
Confirmation 1s thus provided for the theory already 
advanced that epidermal mitotic activity depends 
on the energy derived from the aerobic metabolism 
of glucose? If this 1s so, then by adding to the saline 
medium known catalysts of the tricarboxylic acid, 
cycle, ıt should be possible to mcrease the oxygeh 
consumption and hence the mitosis rate The results 
of an experrment in which 0 02 M sodium glutamate 
was present in the saline medium are shown in 
Table 3 


fable 3 The influence of 0 02 M sodium glutamate on the numbers 
of mitoses arrested by colchicine in 4 hr and on the Q(O,) of mouse-ear 
epidermis incubated at 38° C ın phosphate-buffered saline with added 


glucose and a gas phase of oxygen 
Numbers of mitoses (5 observations) Q(0,) (8 observations) 


without with without wit 
glutamate glutamate glutamate glutamate 
67240 60 100+40 75 1884007 240+013 


It has already been established that glucose and 
oxygen exert their action on mitosis at a time mme- 
diately prior to the prophase, and that they are 
without effect once the prophase has begun‘ This 
pre-prophase ıs evidently a critical time ın the 
physiology of mitosis, and the name of ‘antephasez 
has been suggested for ıt The evidence so far avail- 
able suggests that the energy required for mitosis 
must be bult up ın the antephase, and that once a 
division begins ıt can continue to completion in 
almost any circumstances short of the death of the 
cell On one hand, the numbers of mitoses develop- 
ing can be increased by stimulating the rate of energy 
production from glucose oxidation, while, on the 
other, they can be depressed by anaerobic conditions 
and by such known inhibitors of cellular metabolism 
as cyanide, fluoride, and dinitrophenol’ However, 
none of those substances which stimulates or depresses 
mitotic activity in this way appears to have any 
substantial effect on the course of a cell division 
once it has be; 

A full account of the techniques devised for this 
work and of experiments with catalysts and m- 
hibitors will be publshed ın due course 

W 8 BULLoucu 
Monica JOHNSON 


Departments of Zoology and Biochemistry, 
University, Sheffield 10 
Nov 17 
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Habitat of Balanus amphitrite var. 
denticulata in Britain 
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~ In a recent communication, M W H Bishop! 
suggests that since Balanus amphiirite of a vanety 
conforming to Broch’s var denticulata has been found 
on the southern coasts of Britain, this represents the 
northern limit of distribution of this tropical and 
Mediterranean variety We should like to add some 
further detail to the existing records and to con- 
tribute additional ones which pomt to some modifica- 
tion of Bishop’s general conclusion 
The persistence of this species at Shoreham, where 
1t was first collected by Dilwyn John m 1937 together 
with a new species of Hydrowdes described by Monro?, 
appears to be due entirely to the entry of warm water 
from condensers ofthelocalpowerstation This warmed 
water flows through a cooling pond some 10,000sq yd 
in area, and ıs largely retained here and ın the ad- 
jacent Shoreham harbour canal (Fig 1), where the 
water-level rises and falls some 2 ft owing to the open- 
ing of locks (G, Fig 1) on spring and neap tides B 
amphitrite occupies the zone of this tidal fluctuation in 
considerable numbers (500-1,000 per sq metre) but 
-~,extends below it only to a limited extent owing to 
competition by other sessile organisms, for example, 
Botrylloides, Bugula neritiuna and sessile diatoms 
Small numbers of healthy individuals occur as far 
away as the lock gates of the harbour The zone of 
settlement during summer extends into the tidal arms 
of the estuary on floating buoys, ete , and ıt has been 
recorded on experimental panels on the Palace Pier, 
Brighton, some three miles to the east Nevertheless, 
these settlements outside the canal are not perm- 
anent, examimations m early spring showing many 
dead shells and scars There ıs no evidence elsewhere 
along the south or south-east coasts of Britain of 
any persistent or considerable settlement of the 
species Temperatures have been recorded regularly 
within the cooling pond, which 1s normally umform 
within 1° C, and the lowest record (winter 1946-47) 
was 7°C In cold weathe: the higher load on the 
‘station leads to a greater transfer of heat to the 
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Fig 1 Shoreham Harbour Canal 


duct B, where ıb joins water from the canal entering at C and 1s passed into the con- 
densers Warm effluent ıs discharged both out to sea at F and into the cooling pond at D, 
whence tt re-enters the canal by a conduit E Persistent settlements indicated by thick 
broken lines Transient settlements marked X Water movement indicated bv arrows 
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Fig 2 Settlement of Balanus amphitrite at Llanelly Condenser 
discharge mdicated by arrow Settlements marked 1s in Fig J 


circulating water and so to more equable conditions 
than prevail outside Breeding in this very limited 
population occurs regularly every year and is ample 
to maintain the species (1947-50)  Fertilizations 
occur during March—September and settlements dur- 
ing May-August In summer, temperatures of 25° C 
or higher are commonly encountered 
Records in the Plymouth area show a similar 
phenomenon, we have taken specimens on several 
occasions on piles in the 1mmediate vicinity of the 
power station discharging below Lara Bridge in the 
River Plym but not elsewhere The species 1s, how- 
ever, less abundant locally, though judged from 
Bishop’s observations rather more widespread, than 
at Shoreham This we beleve to be due to more 
rapid dispersal of the warmed effluent, and mulder 
winter temperatures in the sea outside 
Two additional records have been obtained, at 
Llanelly and Swansea (August 1949) At Llanelly 
a warmed discharge enters the North Dock , Balanus 
amphiuriue was found here and in Neville’s Dock, a 
blind basin 600 yd distant (Fig 2) 
At Swansea ıt occurs on buoys, 
piles, ete, m the Queen’s Dock, 
where again the water is artificially 
warmed It does not appear to 
be present elsewhere along the 
coast In all specimens exam- 
ined the labrum indicates that 
~ the var denticulata of Broch? is 
present 
Thus the habitat of Balanus 
amphitrite ın Butan ıs localized 
and artificial, the species 18 m 
no sense naturally established 
The spread of Elnunwus modestus, 
which has now extended 11s 
range north of the Humber to 
the Blyth Estuary’ on the east 
coast and into the Solway and 
Loch Ryan on the west’, offers a 
remarkable contrast 
Both Elmuuus modestus and 
Balanus ampluinnte are sometimes 
found infected by Hemvonyscus 
balanı, the meidence of infection 
m some areas of the South Devon 
and South Wales coast being 
greater than 50 per cent 
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We are indebted to Dr J P Harding for directing 
our attention to the onginal specimen from Shoreham 
Harbour and to the British Electricity Authority for 
giving us facilities ın examining the viemity of its 
condenser effluent at Shoreham We also wish to 
thank the Dockmaster at Llanelly and the Super- 
intendent of the Queen’s Dock, Swansea, for access 
and useful information 
D J Crisp 
A H N MOLESWORTH 
ICI Pamts Division, 
Marıne Pamts Research Station. 
Cumber House, Brixham 
Nov 13 

' Bishop, Nature, 165, 409 (1950) 

2 Monro, Ann and Mag Nat Hist, (1), 1 (1938) 

3 Broch, H , Trans Zool Soc Lond , 22, 133 (1927). 

‘Bull, E (private communication) 

s nsp, D J (unpublished observations) 


Effect of Gamma-BHC Seed Dressings 
on the Germination of Cereals 


Durie the development of the combined 
fungicidal/msecticidal seed dressmg ‘Mergamma’, 
contaimng organomercurial and gamma benzene 
hexachlonde, ıt became apparent that levels of 
gamma, benzene hexachloride on the seed, safe in 
practical tests in the field and ın box tests in soil, 
were markedly phytotoxic ın conventional germina- 
tion tests ın sand or on damp filter-paper This 
communication gives a brief summary of an extensive 
programme of work on this aspect with wheat, 
barley and oats 

(1) In the field, grain treated with gamma, benzene 
hexachloride and sown at two to four bushels per 
acre germinated and grew entirely satisfactonly pro- 
vided excessive dosage was avoided 500 parts per 
mullon of the chemical on the seed gave no appreciable 
check to emergence and growth 500-1,000 ppm 

“sometimes shghtly checked early growth, the effect 
was small and disappeared by the fifth or sixth week , 
yields were not affected Doses much higher than 
1,000 ppm did not invariably check emergence and 
growth 

Other results from Canada and the United States 
indicated that 500-1,000 ppm could be safely used 
at seeding-rates lower than two bushels per acre 

(2) In box tests with soul, the germmation of seed 
which had been treated with gamma benzene hexa- 
chloride at 500 ppm or less was not adversely 
affected by storage for twelve months 
. (3) In germination tests on damp filter paper o1 ın 
sand at doses of 250-500 ppm, most seeds germ- 
inated normally, even if rather slowly m some 
mstances Abnormal effects on growth, varying con- 
siderably m degree, were also observed These con- 
sisted of checking and thickening of the shoot and 
characteristic clubbing of the primary roots Even 
when these effects were severe, secondary roots were 
produced m the normal manner 

As doses were icreased above 500 ppm the 
effects became more pronounced, leading to the 
eventual suppression of normal growth 

The amount of gamma benzene hexachloiide 
necessary for control of wireworm attack on wheat, 
bailey and oats in the field is of the order of one ounce 
per acre, givmg about 500 ppm and 250 ppm at 
sowing-rates of two bushels and four bushels per 
acie respectively These levels are satisfactory in 
the field, but are m the range thet causes abnormality 
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in sand or filter-paper germination tests Seed- 
dressings mcorporating gamma, benzene hexachloride 
are coming into general use, and seed may be submitted 
to standard germination tests after treatment In" 
such cases the appearance of abnormalities in these 
tests will not necessarily imply unsuitabihty of the 
seed for use in the field 


Vow 167 


H R Jameson 
I W McC CALLAN 
Hawthorndale Laboratories, 
Imperial Chemical Industries, Ltd , 
Bracknell, Berks 
Nov 15 


Imprint of a Crustacean in an Alloy 
Casting 


THE accompanying photograph shows the surface 
of a block of alumimium-silicon alloy cast in a sand- 
mould at the Royal Aircraft Establishment, Farn- 
borough, Hants 

Although the temperature of the hquid metal was 
about 700°C, the casting has retained a sharply 
defined impression of a small creature—appaiently~ 
a woodlouse—which happened to be on the surfade 
of the sand 





[Crown copyright reserved 


To form this concavity the metal must have chilled 
ummediately on contact with the creature, no re- 
mains of which could be found 

I felt these facts would be worth putting on the 
scientific record because of their possible application 
to the study of fossil formation ın hot rocks 

I am grateful to the Editor of the R.A E Neus for 
permission to use the photograph 

CHAPMAN PINCHER 

Daily Hapress, 

Fleet Street, 
London, EC 4 
Feb 19 
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FORTHCOMING EVENTS 


(Meeting marked wuh an asterish * 18 open to the public) 


P Tuesday, March 27 


SOCIETY OT INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 
nd Place, London, W 1), at 630 pm—Mr D A J Maddock 
Magnetic Amplifiers” 


Wednesday, March 28 


ROYAL STATISTICAL SOCIETY (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, WC 1), at 515 pm— 
Dr W J Martin “A Comparison of the Trends of Male and Female 
Mortahty”’ 

BRITISH [RON AND STEEL RESEARCH ASSOCIATION (at the Institution 
of Civil Engineers, Great George Street, London, S W 1), at 530 pm 
Dr U R Evans,F RS “Fundamental Studies of Corrosion and 
their Importance to the Engineer” * 

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY, CHEMICAL 
SECTION (at the Portico Iibrary, Mosley Street, Manchester), at 
5 a5 pm—Dr J W Baker ‘‘Chemical Curricula in the Universities 
To-day” 

SOCIETY OF CHEMICAL INDUSTRY, NUTRITION PANEL of the Foop 
GROUP (at the Chemical Society, Burlington House, Piccadilly, Lon- 
don, W1), at 615 pm—*‘Factors in Distribution affecting the 
Quality and Nutritional Value of Foodstuffs’, 3, “Frut and Vege- 
»tbles’” 

SOCIETY OF CHEMICAL INDUSTRY, BIRMINGHAM SECTION of the 
CHEMICAL ENGINEERING GROUP (at the University, Edmund Street, 
Birmingham), at 6 30 pm—Mr A H Loveless “Relation of the 
Chemical Engineer to the Chemist and Production Engineer in 
Industry” 

INSTITUTION OF ELECTRONICS, NORTH-WESTERN BRANCH (in the 
. Reynolds Hall, College of Technology, Manchester), at 7 pm—M1 
A Green “Some Uses of Electmeal Capacity in Industrial Measure- 

ment” 

CHEMICAL SOCIETY, IRISH REPUBLIC SECTION (in the Chemistry 
Department, University College, Dublin), at 745 pm—Prof T § 
Wheeler ‘Wiliam Higgins (1763-1825)” 


Thursday, March 29 


PHYSICAL Soomty, OPTICAL GROUP (in the Small Physics Lecture 
Theatre, Imperial College of Science and Technology Imperial Institute 
Road, London, S W 7), at 2 30 p m —Tenth Annual General Meeting , 
at 245 pm (in the Physics Department)—Scientific Papers 

BRITISH INSTITUTION OF RADIO ENGINEERS, LONDON SECTION (at 
the London School of Hygiene and Tropical Medicine, Keppel Street, 
Fondon i C1), at 6 30 pm -—Dr J B Birks “Nuclear Scintillation 

ounters” 


Thursday, March 29—Tuesday, April 3 


BRITISH PSYCHOLOGICAL SOCIETY (at The University, Liverpool) — 
Annual General Meeting 


Thursday, March 29—Saturday, March 3] 


PHYSICAL Society (in the New Arts Theatre and in the Department 
of Physics, University College, Swansea)—Symposium on ‘ Some 
E Aspects of Discharge Physics” 


4 Friday, March 30 


INSTITUTION OF MECHANIOAL ENGINEERS (at Storey’s Gate, St 
James’s Park, London, S W 1), at 5 30 p m —Annual General Meeting 


PLASTICS INSTITUTE (at the Engincers’ Club, Albert Square, Man- 
chester), at 645 pm—Mr H A Nancarrow ‘Rheology’ 

ROYAL PHOTOGRAPHIC SOCIETY, KINEMATOGRAPH SECTION (at 16 
Prince’s Gate, London, S W 7), at 7 p m-—Suir Robert Watson-Watt, 
FRS ‘Operational Research in the Film Industry” 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANT LECTURER (Grade III) IN GROGRAPHY—The Secretary, 
The University, Birmingham 3 (March 31) 

CHEMISTS at a Ministry of Supply research and development 
establishment ın the London area SENIOR SCIENTIFIC OFFICER or 
SCIENTIFIC OFFICER (Ref F 129/514), (@) ANALYTIOAL CHEMIST with 
experience ın microbiology and physical methods, (b) PHYSICAL 
CHEMIST or PHysioist for work on surface phenomena and the in- 
vestigation of the properties of metallic films and coatings, (c) PHYSICAL 
CHEMIST or PHysioist for work on the determination of physical 
properties or in the preparation of novel ceramic materials , EXPERI- 
MENTAL OFFICER Or SENIOR EXPERIMENTAL OFFICER (Ref F 130/51A) 
(a) CHEMIST or CHEMICAL ENGINEER with experience of the control 
of gases on an industrial scale, (6) CHEMIST with experience of gas 
analysis, (¢) CHEMISTS experienced in factory development work, 
42) PHYSICAL CHEMIST or PHYSICIST with interest ın work on ceramic 
waterials—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, Wce2, 
quotang the appropnate Ref No (March 31) 

GRADUATE PHYSICIST to take charge of works instrumentation ın 
the Birmingham District Works—The Divisional Manager, West 
Nadlands ‘ie Board, Gas Offices, Edmund Street, Bermingham 3 

March 31 
: MECHANIOAL ENGINEERS (ixper:mental Officer grade) at a Ministry 
of Supply design establishment ın the south of England—The Ministry 
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of Labour and National Service, Technical and Scientific Register (IC), 
York House, Kingsway, London, W C 2, quoting C 155/51A (March 31) 

METALLURGISTS at Ministry of Supply research establishments in 
or near London Screnrimic OFFICERS (Ref F 206/514), (@) PHYSICAL 
METALLURGIST with research experience 1n metallography, (b) MBTAT~ 
LURGIST with research experience particularly ın connexion with the 
hotand cold processing of metals , EXPERDIENTAL OFFICER or ASSISTANT 
EXPERIMENTAL OFFICER (Ref F 207/51A), (a) preferably with ex- 
perience in a research field, of the casting and working of metals, 
(b) with experience in a research field, of electro-deposition, or 1n- 
vestigation of the properties of metalhe films and coatings—The 
Binistry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, WC 2, quoting the 
appropriate Ref No (March 31) 

PHYSICISTS and ELECTRICAL ENGINEERS (Senior Scientific Officer 
and Expermental Officer grades) at Ministry of Supply experimental 
and development establishments, for work on outdoor instrumenta- 
tion—The Ministry of Labour and National Service, Technical and 
Scientific Register (K), York House, Kingsway, London, W 02, 
quoting A 95/51A (March 31) 

PROFESSIONAL ENGINEERS 10 many departments of the Cıvıl Service 
for a wide variety of engineering duties—The Secretary, Civil Service 
Commission, Trinidad House, Old Burhngton Street, London, W 1, 
quoting No 3225 (March 31) 

PROFESSOR OF PHYSIOLOGY at the University of Malaya—The 
Secretary, Inter-University Council for Higher Education in the 
Colonies, 1 Gordon Square, London, W C 1 (March 31) 

RESEARCH ASSISTANT IN THE DEPARTMENT OF CHEMISTRY, Univer- 
sity Coliege, Dundee, to undertake work sponsored by the Department 
of Scientific and Industrial Research on the thermodynamics of solu- 
tions—-The Secretary, The University, St Andrews (March 31) 

RESCARCH ASSISTANT (with an honours degree rn physics) IN THE 
DEPARTMENT OF TEXTILE INDUSTRIES—The Registrar, The Univer- 
sity, Leeds 2 (March 31) 

SCIENTISTS (honours graduates with experience ın medical or 
veterinary research and specialized in bacteriology, biochemistry, 
biophysics, immunology, virology or pathology) at a Ministry of 
Supply research establishment in south-west England—-The Ministry 
of Labour and National Service, Technical and Scientific Register (K), 
York House, Kingsway, London, W C 2, quoting G 339/50A (March $1) 

TEOHNICAL OPFIOER (Man or woman)IN THE WLECTRICAL ENGINEDR- 
ING SECTION of the Technical and Scientific Register—The Ministry 
of Labour and National Service, Technical and Scientific Register (K), 
z= House, Kingsway, London, WC 2, quoting D 114/51A (March 

WARDEN (graduate, who will be required to take some part in 
university teaching) of Stephenson Hall—The Registrar, The Univer- 
sity, Shetfleld (March 31) 

PHYSICIST or ELECTRIOAL ENGINEER (Principal Scientific Officer 
grade) with a high-class honours degree with research experience in 
telecommunications with special emphasis on all radio telephony 
methods and high-speed telegraphy, a PHYSICIST (Senior Scientific 
Officer grade) with a high-class honours degree with research experience 
and a considerable knowledge of electronic circmtry, and a PHYSICIST 
or ELECTRICAL ENGINEER (Senior Scientific Officer grade) with a 
high-class honours degree with experience ın telecommunication 
Tesearch with emphasis on radio telephony and high-speed telegraphy 
grobiems, in the Royal Naval Scientific Service—The Secretary, Civil 

ervice Commission, Scieatific Branch, Trinidad House, Old Burlington 
Street, London, W 1, quoting No S 4011/51 (April 5} 

AERONAUTICAL ENGINEERS (Principal Scientific Officer grade) at 
the Royal Airciaft Establishment, Farnborough, to lead the Arma- 
ment Installation Section, covering design and development of bomb 
carriers and associated equipment, development of aircraft armament 
installations, and stressing and strength testing of armament stores 
for carriage in aircraft—The Ministry of Labour and National Service, 
Technical and Scientific Register (K), York House, Kingsway, London, 
WC2, quoting C161/51A (April 7) 

AGRONOMIST (Ref G 7/51A) with university degree ın agriculture 
and special qualifications ın crop husbandry, and considerable experi- 
ence of such work ona University farm or other experimental stations, 
a HORTICULTURIST (Ref G17/51A) with university degree in agri- 
culture and sound practical experience, and a SUPERINTENDENT OF 
LIVESTOCK (Ref G 103/51A) with a degree or diploma in agriculture 
and good practical experience in livestock management, etc , under 
the Government of Cyrenaica—The Ministry of Labour and National 
Service, Technical and Scientific Register (IC), York House, Kingsway, 
London, W C 2, quoting the appropriate Ref No (April 7) 

HISTOLOGIST to collaborate ın researches on endocrinology of 
lactation and reproduction and other research projects involving 
histological studies—The Secretary, National Institute for Research 
in Dairying, Shinfleld, Reading, Berks, quoting 51/1 (April 7) 

MECHANIOAL and ELECTRICAL ENGINEERS, grades If and IIT, in 
the Ministry of Supply (Ref No C©149/51A), MECHANICAL AND 
ELECTRICAL ENGINEERS for (a) the maintenance and general service 
of large factories, (b) the control and organization of inspection of 
engineering and aeronautical equipments and machine tools, (c) ad- 
ministration duties concerned with production, (£) design and develop- 
ment work , MECHANICAL ENGINEERS for (e) light or heavy engineer- 
ing planning and production, (7) development of production processes, 
(y) time and motion study, (Ref No D 72/51A), ELECTRICAL ENG- 
INEERS for (A) electronics—research and inspection, (2) radio and radar 
equipment—research and inspection—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House, 
Kingsway, London, W C 2, quoting the appropnate Ref No (April 7) 

PHYSICIST IN THE CARBONIZATION SECTION OF THE CENTRAL 
RESEARCH ESTABLISHMENT at Stoke Orchard, Cheltenham, to carry 
out research into the physical properties of fluids—The National 
Coal Board, Establishments (Personnel), Hobart House, Grosvenor 
Place, London, $ W 1, quoting TT/300 (April 7) 

PROFESSOR OF PREVENTIVE MEDICINE, and a SENIOR LECTURER IN 
ANIMAL PRODUCTION, in the Faculty of Veterinary Science of the 
University of Queensland—The Secretary, Association of Universities 
a ao Commonwealth, 5 Gordon Square, London, WC1 

pri 
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LEOTURER IN MATHEMATICS (apphed mathematics), an ASSISTANT 
LECTURER IN ZOOLOGY, and an ASSISTANT LECTURER IN PHYSICS— 
Te ipo Royal Holloway College, Englefield Green, Surrey 

prt 

ASSISTANT PROFESSOR OF ENGINEERING—The Registrar, University 
College, Singleton Park, Swansea (April 11) 

RESEARCH FELLOWSHIP IN PHOTOGRAPHIC ScreNcE—The Clerk to 
the Governors, Imperial College of Science and Technology, Prince 
Consort Road, London S W 7 (April 12) 

LECTURER IN MATHEMATICS ın the Trammg Department—The 
Warden, Goldsmiths’ College, New Cross, London, S E 14 (April 14) 

SENIOR LECTURER or LECTURER IN BIOOHEMISTRY—The Registrar, 
The University, Sheffield (April 14) 

SENIOR RESEARCH OFFICER or RESEARCH OFFICER, PHYSICAT 
CHEMIST or BIOCHEMIST, ın the Biochenucal Unit, Wool Textile 
Research Laboratory, Melbourne—The Chief Scientific Liaison Officer, 
Australian Scientific Liaison Office, Africa House, Kingsway, London, 
W C2, quotang No 3311 (April 14) 

BroLoaisr (to specialize in the investigation of grass diseases as 
they affect sports turf), and an ADVISORY OFFICER (with a recognized 
diploma or degree in botany or agriculture)—The Director, St Ives 
Research Station, Bingley, Yorks (April 15) 

PROFESSOR OF BOTANY at Rhodes University College, Grahamstown, 
South Africa—Lhe Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W C1 (April 15) 

LECTURER IN PHYSIOLOGY—The Secretary, Queen’s University, 
Belfast (April 16) 

RAMSAY MEMORIAL FELLOWSHIPS FOR CHEMICAL RESEAROH—The 
Joint Honorary Secretaries, Ramsay Memorial Fellowships Trust, 
University College, Gower Street, London, W C1 (April 17) 

ASSISTANT LECTURERS (2) IN THE DEPARTMENT OF ZOOLOGY— 
The Registrar, University College, Cathays Park, Cardiff (April 20) 

READERSHIP IN PHYSICS at St Mary’s Hospital Medical School— 
The Academic Registrar, University of London, Senate House, Lon- 
don, W C 1 (April 23) 

SHELL RESEARCH STUDENTSHIP IN CHEMICAL EENGINEERING—The 
Shell Professor of Chemical Engineering, Department of Chemical 
Engineering, Tennis Court Road, Cambridge (April 25) 

ASSISTANT LECTURER (honours graduate in physics or electrical 
engineering) In AUDIOLOGY—The Registrar, The University, Mau- 
chester 18 (April 28) 

ASSISTANT LECTURERS (3) IN PHYSICS—The Registrar, The Univer- 
sity, Manchester 13 (April 30) 

C{ RESEARCH FELLOWSHIPS IN PHYSICS, CHEMISTRY, METAL- 
LURGY, ENGINEERING or an allied subject—The Registrar, University 
of ‘Wales, University Registry, Cathays Park, Cardiff (April 30) 

PRINCIPAL—The Secretary, North of Scotland College of Agriculture 
414 Union Strect, Aberdeen (Apri) 30) 

ASSISTANT LECTURER IN THD DEPARTMENT OF APPLIED MATHY 
MATICS~-The Registrar, The University, Liverpool (lay 1) 

READERSHIP IN MATHEMATICS at Queen Mary College—The 
forte Registras, University of London, Senate House, London, 

ay l 

SENIOR LECTURER IN THEORETICAL Puysics—The Secretary of 
Faculties, University Registry, Oxford (May 1) 

ASSISTANT DIRECTOR (chemical engineering) and an ASSISTANT 
DIRECTOR (plastics and high polymers) at the National Chemical 
Laboratory, Poona—The Secretary, Council of Scientific and Indus- 
trial Research, ‘P’ Block, Raisina Road, New Delhi, India, or the 
High Commusstoner for India, General Department, India House, 
Aldwych, London, W C 2, quoting No 4/55D (New Delhi, May 5) 

ASSISTANT LECTURER IN PURE MATHEMATICS—The Registrar, 
University College, Hull (May 5) 

LECTURER IN MATHEMATICS, a SENIOR LECTURER IN ORGANIO 
CHEMISTRY, and a LECTURER IN PuHysics, at the New England 
University College (University of Sydney), New South Wales—The 
Secretary, Association of Universities of the British Commonwealth, 
6 Gordon Square, Lordon, W C1 (May 14) 

Boots RESEARCH SCHOLARSHIP at the Long Ashton Agricultural 
and Horticultural Research Station—The Registrar, The University, 
Bristol] (May 31) 

GEOLOGISTS at the Geological Survey and Museum—The Secretary, 
Civil Service Commission, Scientific Branch, Trimdad House, Old 
Burlington Street, London, W 1, quoting No S 168/51 (May 31) 

LECTURER IN y ETERINARY PREVENTIVE MEDICINE, and a LECTURER 
IN VETERINARY PHARMACOLOGY—The Registrar, The University, 
Iaverpool (May 31) 

LECTURERS and ASSISTANT LECTURERS IN EXPERIMENTAL or 
era ee Puysics—The Secretary, The University, Aberdeen 

une 1 

CHEMIST (with first-class honours) for work on the chemistry of 
wool keratin and allied proteins, and a CHEsuST (with first- or second- 
class honours) to develop radio-tracer methods for protein analysis— 
The Secretary, Wool Industries Researth Association, Torridon, 
Headingley, Leeds 6 

HEAD OF THE DEPARTMENT OF CIVIL AND MECHANICAL ENGINEERING 
an Principal, Technical College, Queen Street South, Hudders- 

e 


METALLURGISTS, PHYSICISTS and PHYSICAL CHEMISTS, to undertake 
a wide range of duties ın normal and radioactive metallurgy, including 
physical metallurgy, crystallogiaphy, physics, properties of metals 
and alloys, corrosion, powder metallurgy and chemical thermodynamics, 
at Risley, near Warrington, Salwick, near Preston, and Windscale 
Works, SelJafield—The Ministry of Supply, Division of Atomic Energy 
(Production), Risley, Warrington, Lancs (stating post applied for 
and location preferred) 

PaysicaL CHEWST (with an honours degree in science, and prefer- 
ably postgraduate experience in physical chemistry) for work on 
problems relating to fundamental and technical aspects of wool— 
The Secretary, Wool Industries Research Association, Tormdon, 
Headingley, Leeds 6 

PROFESSOR OF MATHEBMATICS—The Secretary, Royal Technical 
College, George Street, Glasgow, C1 

RESEARCH ASSISTANT IN THE DEPARTMENT OF BOTANY—The Clerk, 
Birkbeck College, Breams Buildings, London, EC 4 
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RESEARCH CHEMISTS IN THE DIVISION OF ATOMIC ENERGY (Pro- 
duction), APPLIED RESEARCH DEPARTMENT, Windscale Works, Sella- 
field, to undertake chemical and radiochemical research work associated 
with atomie energy development—The Ministry of Supply, Division 
ot Ape Energy (Production), Risley, Warrington Lanes, quoting | 

SCIENTIFIC OFFICER (temporary), for work on beans—The Secretary, 
ational Institute of Agricultural Botany, Huntingdon Road, Cam 

ridge 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Colorual Office Colonial Research, 1949-50 Reports of the Colowal 
Research Council, Colonial Products Research Council, Colonial Social 
Science Rescarch Council, Colonsal Medical Research Committee 
Committee for Colonial Agricultural, Animal Health and Forestry 
Research, Colonial Insecticides, Fungicides and Herbicides Com- 
mittee, Colonial Economic Rescarch Committee (Cmd 8063) Pp 
155 (London HM Stationery Office, 1950) 3s Gd net (211 

British Standard 1428, Part A1 1950, Carbon and Hydrogen 
Combustion Train, Pregl] Type Mucrochemical Apparatus, Group A, 
Combustion "Erain for the Determination of Elements Pp 21 38 
net British Standard 1428, Part D2 1950, Washout Pipettes 
Microchemical Apparatus, Group D, Volumetric Apparatus Pp 13 
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(1) Isolation of system and simultaneous air-admittance 
to rotary pump—controlled by pump motor switch. 













(2). (3) & (4) General purpose valves. 
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SOUND AND VISION 
BROADCASTING IN GREAT 
BRITAIN 


HE sound broadcasting service of Great Britain 
has been developed durmg the past twenty- 

five years or more with the objective of providing as 
large a proportion of the population as possible with 
a regular and efficient service Up to the present 
time, this broadcasting has been conducted within 
the long and medium wave-length bands, and the 
regional scheme of twin transmitters in various parts 
of the country was mtroduced to supply two distinct 
services which have now become identified as the 
‘Home Service’ and the ‘Iught Programme’ More 
recently, a ‘Third Programme’ has been added withm 
the medium wave-length band In March 1950 the 
wave-lengths of many of the broadcasting stations in 
European countries were adjusted to conform to a 
new plan which was drawn up at an international 
conference held ın Copenhagen in 1948 This plan 
allocated to the United Kingdom the exclusive use 
of one long wave and two medium waves, with an 
additional eleven medium waves shared with other 
countnes The re-arrangement of wave-lengths in 
accordance with the Copenhagen agreement repre- 
sents an improvement on the Lucerne plun of 1933, 
and has made ıb possible to extend the area which 
the ‘Third’ programme can cover from 1ts former 
figure of 55 to about 70 per cent of the population of 
Great Britain, as ‘compared with 92 and 98 per cent 
respectively for the ‘Home’ and ‘Light’ programmes 
But, as ıs pointed out in the Beveridge Report on 
broadcasting*, the dominant factor in all European 
broadcasting 18 the insufficient supply of long and 
medium wave-lengths in relation to the demands 
made for them This arises from the character of 
Europe as a collection of independent States ir a 
restricted area, and for the most part densely 
populated and usmg different languages The 
physical conditions of broadcasting m the United 
Kingdom are quite different from those of countries 
such as Australa and New Zealand, and of the two 
major divisions of North America 

Below the medium wave-band in the radio spec- 
trum, there 1s the wave-length range from 10 to 100 
metres, commonly referred to as the ‘short-wave 
band’. While some portions of this band are used 
for broadcasting on a continent- or world-wide basis,. 
and in tropical regions, other portions of the band ` 
are extensively used for long-distance radio com- 
munications of all types The allocation of all short 
wave-lengths ıs still the subject of discussion on an 
international basis, and moreover they do not provide 
a means of rmproving the national broadcasting 
conditions referred to above 

It 18 with all the above considerations in mind that 
the Beveridge Committee has recommended that the 
BBC should give increased and urgent attention 
to the development of a scheme for the exploitation 
of what ıs termed ‘higher-frequency broadcasting’ 


* Report of the Broadcasting Committee, '1949 (Cmd 8116) Pp 
vh+327 (London HM Stationery Office, 1951) 63 6d net 
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using frequencies greater than 30 Me /s., correspond- 
ing to wave-lengths less than 10 metres The Com- 
mittee points out that by using such shorter waves 
and the technique of frequency modulation, the 
United States has been enabled to find full and free 
expression of their broadcasting requirements through 
stations which are more than twice as numerous as 
the fifteen hundred daily newspapers published there 

With full knowledge of the practice and trend of 
development m America, however, the British Broad- 
casting Corporation has not been idle m this field 
The Corporation’s engineers have, for some time 
past, been conducting at its station at Wrotham 
experiments to ascertain the effective range of 
transmission of waves at a frequency of about 
90 Me /s, and to compare the advantages and dis- 
advantages of the two chief alternative methods of 
modulation, known as amplitude and frequency 
modulation (AM and FM) respectively The 
Committee was given to understand that the BBC. 
would soon be ready to formulate a practical scheme 
of development of this technique of higher-frequency 
sound broadcasting, designed first and foremost to 
provide a more satisfactory service of reception mn 
large areas of Great Brita which are at present 
badly served by the medium- and long-wave pro- 
grammes The Committee pomts out, however, that 
in its view an equally important objective in the 
development of broadcasting on higher frequencies 
is that of making possible a greater diversity and 
independence of programmes In brief, the future 
development on these frequencies should make ıb 
possible not merely to give the existmg BBC 
programmes to people who now fail to get them, but 
also to establish local stations in Great Britain with 
independent programmes of their own 

The development of sound broadcasting on very 
high frequencies 1s not without some technical 
problems As 18 mentioned in the Post Office 
memorandum appended to the Beveridge Report, 
the use of such frequencies 1s being explored and 
developed not only for broadcasting, but also for 
other radio services including air navigation, radio 
links in the public telephone service, and for the use 
of the police and the fighting services It is a 
characteristic of very short waves that, under normal 
conditions, the effective area covered by each station 
1s limited to something not much greater than the 
optical range This means that high aenal systems 
are needed at the transmitting stations to secure as 
great a range as possible Conversely, the lmutation 
of range means that a number of stations at suitable 
geographical separation can use the same frequencies 
without causing mutual interference. 

In order to appreciate fully the possibilities of 
broadcasting on very high frequencies, 1t 1s recom- 
mended that the existing plan of the BBC should 
be revised so as to provide for the 1mmediate installa- 
tion of a sufficient number of stations in suitable 
localities, and for the development of many local 
stations 1f expermment proves ther value In making 
these proposals for expediting the development of 
higher-frequency broadcasting ın Great Britam, the 
Beveridge Committee appeared to be very conscious 
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of the many highly technical problems mvolved ; 
and ıt was presumed that the B BC would consult, 
as seems desirable, such bodies as the Scientific 
Advisory Committee and the Television Advisory `“ 
Committee The contmuance of the latter with 
wider terms of reference to cover high-frequency 
broadcasting as well as television 1s recommended in 
the report Furthermore, since such developments 
as are envisaged will mvolve replacing or modifymg 
the receiving sets of those listeners who are to profit 
by them, 1t is important that the manufacturers of 
radio equipment should be kept mformed as com- 
pletely as possible of the trend of progress with the 
object of ensuring that the cost of future receiving 
sets 1s as low as possible 

The Beveridge Committee received much evidence 
dealmg with television, and its report contains a 
discussion of some of this maternal, with the principal 
objects of discovering the sumlarties and differences 
between television broadcasting and sound broad-, 
casting, and of establishing the policy to be adopted * 
for television viewing at home and for showing in : 
public places such as cinemas On the former point, 
it 18 recommended that while rit would be wrong to 
develop television as an off-shoot of broadcasting, 
both the sound and television broadcasting services 
should be controlled by the same authority <A con- 
clusion on the second pomt mvolves arriving at a 
proposal which 1s mutually acceptable to the BBC 
and the cinema interests, and the report suggests 
that, provided suitable wave-lengths can be made 
available for the pubhe showmg of television, the 
Postmaster General should be prepared to license 
their use by responsible organizations established for 
this purpose on approved financial terms and on 
condition that the resulting pictures are made avail- 
able to the BBC 

The report contains details of the BBC’s five- 
year plan for a nation-wide service of television 
which was approved by the Government and 
announced by the Postmaster General ın November 
1949 The scheme involves the division of the radıo- ` 
frequency band of 41-68 Mc/s (wave-lengths 
7 3-4 4 m) into five channels for the use of five 
high-power transmitting stations m England, Wales 
and Scotland To supplement these, five mediuma- 
power stations sharmg the same channels will be 
erected ın various parts of England, Scotland and 
Northern Ireland The hgh- and medium-power 
stations m each channel will be separated geo- 
graphically by an adequate distance to avoid mutual 
interference, which will be further reduced by the 
use of vertical and horizontal polarization for the 
high- and medium-power transmissions respectively 
If the progress aimed at 1s maimtamed, the whole 
plan should be in full operation by the end of 1954, 
and this will bring 78-88 per cent of the population 
of Great Britan physically within reach of television 
viewing on one or other of the two distinct standards 
of reception envisaged While this leaves considerable 
areas of the country unprovided for, 1t 1s known from 
experience already available that viewmg will stl 
be possible outside the limits of first- and second-class 
reception. Indeed, as the report states, there are 
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some 30,000 television sets licensed beyond this range 
from the two transmitting stations already im 
operation in London and Birmingham 
— In connexion with school broadcasting, the 
Beveridge Report encourages the BBC to explore 
the possibility of supplementing the sound pro- 
gramme with television for instructional purposes 
Reverting to the sound broadcasting service, and 
the desire to make this available to practically every 
home in Great Britain, 1t 1s relevant to conclude by 
a reference to the relay exchange system, to which 
some consideration was given by the Beveridge 
Committee Under this system, known also as wire 
broadcasting, programmes picked up at a central 
point or exchange are distributed over a special wire 
network to listeners subscribing to the system The 
programmes may be picked up at the exchange- 
either by radio or by direct wire from the BBC , 
and the distribution may be effected either by the 
J use of a suitable carrier wave on which ıs impressed 
\ the sound modulation, or the latter, as an audio- 
frequency signal, may be transmitted direct to the 
hstener, who then merely requires a suitable loud- 
speaker for reception One of the chief advantages 
of this system is that the listener ıs not subject to 
local interference or the corresponding difficulties of 
reception in a bad area The main receiving station 
can be suitably located and provided with a very 
efficient aerial system, so as to ensure that a good- 
quality signal ıs supphed to the wire network But 
while these advantages can be achieved in populous 
districts, the Beveridge Report makes it clear that 
the relay system ıs not considered to be the obvious 
solution to the problem of improving reception 
conditions ın sparsely populated areas generally On 
this pomt, however, ıb ıs recommended that the 
BBC, on its technical side, should be asked to 
report whether there are in fact, any isolated areas or 
“ areas of bad reception which can be covered better 
by relays than by radio The results of such an 
investigation may affect a future decision as to 
whether relay services, at present operated by 
private enterprise, should be taken over by the 
Postmaster General as part of the attempt to raise 
to a reasonable standard the hstening conditions in 
every part of Great Britain The present conditions 
of the licence given to relay service operators impose 
lumitations on the time devoted to the distribution 
of programmes received from abroad, but the 
Committee points out that a listener with an ordinary 
receiving set ıs not tied to the B BC programmes at 
all, and ıt sees no reason to place a greater restriction 
on the hstener who prefers for his personal con- 
venience the relay system 
Summing up, ıt would appear that the recom- 
mendations of the Beveridge Committee, so far as 
- they concern technical aspects of broadcasting in 
Great Britam, are both reasonable and sound Their 
acceptance and unplementation would go a consider- 
able way towards achieving the object of the British 
Broadcasting Corporation, namely, to enable every- 
one in Great Britam to receive broadcasting and 
television services which are both technically adequate 
and of reasonable diversity 
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BIOLOGY IN ‘“CHAMBERS’S 
ENCYCLOPAEDIA” 


Chambers’s Encyclopedia 

New edition Vol 1 A-Autonomy Pp xix+848 
Vol 2 Autun-Camorra Pp xv+816 Vol 3 
Camouflage-Confession of Faith, Pp xiv+840 
Vol 4 Confirmation—Educational Psychology Pp 
xv+820. Vol 5 Edward-Franks Pp xiv+856 
Vol 6 Franquelm—Heme Pp xv+824 Vol. 7 
Heinnech-Izvolsky Pp xiv+820 Vol 8 J- 
Majesty Pp xv+840 Vol 9 Major—New York 
Pp xv+856 Vol 10 New Zealand-Pola Pp 
xv+824 Vol 11 Poland-Rosicrucians Pp xv+ 
840 Vol 12 Roskilde-Spahi Pp xv+796 Vol 
13 Spam~Tsushma Pp xv+792 Vol 14 
Tuamoto—Zygote. Pp xiv+856 Vol 15 Indexes 
and Maps Pp x+815 (London George Newnes, 
Lid , 1950 ) 

15 vols , £42 10s 0d 


N accurate picture of the biological contributions 
in a series of volumes conceived and executed 
on so grand a scale as “Chambers’s Encyclopedia” 
1s not easy to pamt It could be attempted by citing 
a long hst of the distinguished contributors and by 
tabulating the subjects dealt with ın their alpha- 
betical arrangement These hsts might be helpful as 
an introduction to the total contents of the volumes , 
but both would be so lengthy that most readers 
would probably be overcome by ennui before reaching 
the end For this reason it 1s probably enough to 
say, first, that leading men of science and other 
scholars were consulted when the general plan of the 
encyclopedia was being drawn up and that the 
advisory editors in biology were Profs W H. 
Pearsall (botany) and Munro Fox (zoology) of the 
University of London, they were ably assisted by 
Prof F J Lewis, formerly professor of botany at 
Fouad I University, Cairo (botany), and Sir Norman 
Kinnear, until recently director of the British 
Museum (Natural History) (zoology) , secondly, that 
in the first of the fifteen volumes there are at least 
twenty-seven biological contributors, most of whom 
have names known all over the world, and, thirdly, 
that the managing editor has wisely decided that 
though the majority of the contributors to an 
encyclopedia primarily written for British readers 
should be British, contributions on particular topics 
should be included from recognized authorities, pro- 
fessional or amateur, ın any part of the world whether 
Britam, Baghdad or Brazil 
A superficial idea of the range and quality of the 
contributions may be obtained by random gleaning 
in the different volumes In volume one, for example, 
the first biological contribution describes existing 
aard-varks The third gives a short account of 
Abbotsbury, the Dorset home of the famous swan- 
nery Later follows a good account of abyssal fauna 
with appropriate line drawings, descriptions of the 
Acanthocephala and Acanthodi are similarly illus- 
trated When the Algæ are considered, however— 
the contributor bemg, not unexpectedly, Prof F E 
Fritsch—besides three useful series of line drawings 
there 1s an accompanying plate m colour with 
reproductions of original paintings of seaweeds by 
Shirley Townend A later article on artificial m- 
semination ın human beings shows the restramt with 
which this and other controversial subjects are 
treated throughout the Encyclopedia. 
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In the “‘B’s” a full account of bananas, including 
details of cultivation, harvesting, transport and 
ripening, pests and diseases, 1s surprisingly followed 
by a cavaher treatment of buttercups The section 
dealing with the behaviour of anrmals, on the other 
hand, includes separate contributions by two 
specialists A lengthy and well-written account of 
biophysics leaves one wondering why no separate 
description of biochemistry 1s given, the omission of 
an article on biological control ıs also puzzlmg The 
section on birds leaves little to be desired and, good 
as 1s the text, will be chiefly remembered by the 
plate which reproduces E A R Ennion’s paintings 
of uncommon birds m flight 

In the “Cs” an article on cabbages will satisfy 
both the botamst and the gardener , the former may 
later be perturbed to find that Canada balsam is 
not included He may also wonder why a long and 
interesting contribution on bulbs ıs not supported by 
a reference to corms The zoologist will welcome a 
plate contammg some original hne drawings of 
crustaceans by F Pattisson, and another, in colour, 
with 1eproductions of paintings by D Fitchew, to 
lustrate an admurable article on colour in animals 
which not only deals with the general prinerples 
of adaptive coloration but also with the chemical 
and physical nature of colours and with colour 
change 

Under letter “D” a concise account of digestion 1s 
followed by an interesting and well-illustrated con- 
tribution on the dinosaur A long article on ducks 1s 
to be expected in a British encyclopedia, as is the 
one on dogs, why dogs merit many illustrations and 
ducks none 1s not clear 

So, letter by letter, one could coritmue to describe 
the biological contributions in an encyclopedia which, 
despite minor criticisms, 18 a joy to examme A 
detailed description of the evolution and antiquity of 
man, for example, is a feature of the “M’s”, this 
makes the absence of reference to the growth of 
speech under the “S’s” rather surprising Among 
the more common letters of the alphabet ıs a simple 
account of vestigial organs and adetmled description 
of vitamins, including the manner in which the latter 
are prepared industrially, an imteresting biography 
of Alfred Russel Wallace, a long description of 
water relations in plants, which may not make easy 
reading for non-botanists, the surprising omission 
of reference to yolk and yeast, a frendly and 
intimate picture of zoos, and, finally, a series of 
articles on the science of zoology which should 
satisfy the most pertinacious inquiries of the curious 
layman 

Taking the fifteen volumes as a whole, the number 
and worth of the biological contributions make 
impressive reading which should meet the most 
exacting demands Even though particular items are 
unexpectedly missing ın some places, ın general there 
are likely to be few students of biology who will 
not warmly welcome the appearance of this new 
“Chambers’s Encyclopedia’, ın which,the amount of 
space to be devoted to each topic has been carefully 
and, usually, correctly assessed Besides the ease 
with which they will find important and fundamental 
contributions to ther own special studies, casual 
scanning of the pages will provide biological students 
with a wealth of knowledge m related subjects 
which they will occasionally need to consult and 
frequently want to read for ther own intrinsic 
interest, 

T H HAWKINS 
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A MILESTONE IN CHEMOTHERAPY 


Streptomycin : 
Nature and Practical Appheations Edited by Dr . 
Selman A Waksman Pp xi+618 (London 
Bailhére, Tindall and Cox, 1949) 76s 6d net 


TREPTOMYCIN will go down in the history of 
chemotherapy as the first proved effective 

chemotherapeutic agent for the treatment of human 
tuberculosis, and the earhest really effective one for 
the treatment of infections due to Gram-negative 
bactema Its discovery also directed attention to the 
Actmomycetes as a fruitful source of valuable anti- 
bioties, and a source from which further outstanding 
examples have been isolated durmg the past two or 
three years Whether streptomycin itself is assured 
of a lasting place ın therapeutics 18, however, quite 
another matter It 1s not free from toxicity, and its 
use involves a calculated risk to the patient, while 
the fanhty with which many pathogenic organisms 
acquire permanent resistance to streptomycin 1s-, 
without precedent ın chemotherapy These are very ` 
definite shortcomings of streptomycin and prompt 
one to reflect that ın the face of competition from 
better drugs ıt may yet share the fate of sulpha- 
pyridine, not so long ago the outstandmg drug of the 
times and already the outcast of the pharmacopo1a 

The isolation of streptomycm was first announced 
in January 1944, and production of significant quan- 
tities began in August 1946, about 1,000 kgm bemg 
produced in that year Although the preface opens 
with the tendentious statement that ‘‘probably no 
other drug in the history of medical science has had 
such a phenomenal rise as streptomycin”, 1t must be 
remembered that the problems involved in the pro- 
duction of pemeuillin by the deep-culture method had 
been briluantly solved, and the basic technical 
knowledge and plant were already available when 
streptomycin 1eached the stage calling for large- 
scale production Intensive chnical trials followed, 
and the present volume reviews the widely scattered 
literature on streptomycin The book 1s divided into~ 
four sections—covermg microbiological and chemical ` 
aspects, antibactenal and pharmacological aspects, 
chnical applications and muscellaneous uses of 
streptomycin—and ıs the work of fifty-eight authors, 
all of whom have made notable contributions to the 
researches reviewed 

In the first section, consisting of six chapters, a 
historical introduction is followed by two chapters 
dealing with the nature, nutrition, stram selection 
and stram specificity of Streptomyces griseus Two 
chapters review the production, isolation and 
chemistry of streptomycin, and a chapter is devoted 
to microbiological and chemical methods of assay 

The second section, consisting of nme chapters, 
deals with the antibactenal activity of streptomycin 
an vto and wm vwo, its use in experimental tuber- 
culosis, and streptomycin-resistance in tubercle 
bacalı - Absorption, distribution and excretion, 
together with the general pharmacology of strepto- 
mycin, are discussed in two chapters, and 1t 1s made 
clear that, while it 18 still a problem, the neurotoxicity 
of the drug is much less evident with the purer 
preparations now available Although it is not the 
only chemotherapeutic agent upon which once- 
sensitive micro-organisms can acquire dependence, 
this strung phenomenon ıs but another of the 
pecuharities of streptomycm ın respect to the ease 
with which ıb can be acquired Here indeed is a 
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fascinating problem in bactenal genetics, and the 
interesting observation has been made that con- 
centrations of streptomycin m broth above which 
z Streptomycm-dependent vanants multiply is the 
—8ame or very close to those above which growth of 
the sensitive parent stram ıs hibited It may also 
be added that streptomycm-dependent organisms 
cannot produce progressive disease m animals m the 
absence of streptomycm 
Chnical ‘uses’ of streptomyem are described in the 
third section of twenty-six chapters, occupying about 
half the book Many of these so-called uses scarcely 
justify the term, and their melusion makes this 
section of the volume very uneven On the other 
hand, the chapter dealing with streptomycin im the 
treatment of human tuberculosis is of outstanding 
merit as an example of objective appraisal both of 
the difficulties mherent m the chemotherapy of 
tuberculosis and of the role of streptomycm m the 
treatment of various forms of the disease The con- 
cluding section of five chapters deals maimly with 
applications of streptomyem ın vetermary medicine 
s~ The book contains a wealth of knowledge on 
streptomycin, estabhshed despite the haste of its 
gathering, and will interest a wide range of readers 
drawn. from the fields of microbiology, chemotherapy 
and clinical medicme, and not merely those with a 
parochial interest ın streptomyem 
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TEN YEARS OF 
CHROMATOGRAPHY 


Progress in Chromatography, 1938-1947 
By Prof L Zechmesster Pp xvi+368 
Chapman and Hall, Ltd , 1950) 45s net 


URING the decade 1938-47 a number of 
important advances were made in chromato- 
graphic methods, while the orginal Tswett form has 
continued to be widely used and has proved to be of 
the utmost mmportance in many separations, steroids 
-and vitamins being notable examples The previous 
decade had seen the establishment of the older 
chromatographic methods, and the treatise ‘“‘Prin- 
ciples and Practice of Chromatography” by Zech- 
meister and Cholnoky has been accepted as the most 
authoritative work on the subject However, 1ts 
successor, namely, this new book by Prof L Zech- 
meister, has not maintamed this high standard 
Some two-thirds of the book consists of highly 
condensed practical details of many separations, the 
treatment taking the form of abstracts rather than 
giving a cutical evaluation which one expects from a 
work of this kind The author has been very thorough 
and hittle has escaped him—more than two thousand 
substances are covered—but ıt 1s difficult to find one’s 
way im such a mass of detail There are a number of 
tables summarizing data for various 1mportant groups 
This 1s a valuable feature and could well have been 
extended to replace much of the descriptive matter 
It ıs difficult to see why Table 16 dealing with the 
-Steroids could not have been arranged like the other 
” tables In its present form, covermg six pages of 
small pnnt, ıt 1s very confusmg and ıs scarcely a 
table at all x 
The new methods are discussed in a short general 
section which also contas some brief historical 
notes of interest and a good discussion of stereoisomer 
separation In general, the treatment here has been 
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scrappy The theory underlymg adsorption on 10n- 
exchange resins 1s dismissed m a few sentences, while 
the theory of frontal analysis and displacement 
development has not recerved the attention it 
deserves, and ın the case of frontal analysis 1s 
presented ın a confusing way (cf Claesson!) ‘The 
key diagram (Fig 6) of the two-dimensional chromato- 
gram has been carelessly drawn, the cysteic acid 
spot ıs not shown, while other amuno-acids, for 
example, glutamic acid, are not in their correct 
relative positions The discussion on adsorbents m 
Chapter 2 1s almost wholly confined to alumina, but 
there are now so many other adsorbents m common 
use that there ıs surely Justification for their inclusion 

The bibhography occupies thirty-seven pages as 
compared with only fourteen m the earher work 
This gives an idea of the rapid progress during 
1938-47, but there ıs httle to recommend the collec- 
a bloc of all these references at the end of the 

00 

The reader new to the subject will gain little 
understandmg of the significance of the newer 
methods, of how, for example, they are now being so 
widely used in structural studies of proteins, poly- 
sacchandes and nucleic acids This is not entirely 
the fault of the author, but rather due to delays in 
publication No book on a rapidly expanding subject 
can be expected to have all the latest formation , 
but when publication takes as long as three years, ıt 
1s mevitable that some of the subject-matter has 
become obsolete, and that some outstanding develop- 
ments are not included As a source of reference this 
book fulfils a useful purpose, but in order to get an 
up-to-date picture, the reader will have to supplement 
the book by reference to various review articles and 
symposia which have been published during the past 
two years, such as those on chromatographic 
analysis'?, partition chromatography*-> and paper 
chromatography*? R ConspEn 
t DiScuss Farad Soc, No 7 (1949) 
* Strain, E H, Anal Chem, 22, 41 (1950) 
3 Biochem Soc Symp, No 3 (1949) 
‘Martin, A J P, Ann Rep Chem Soc, 45, 267 (1948) 
*Martin,A | P, Ann Rev Biochem , 19, 517 (1950) 
*Clegg, D L, Anal Chem , 22, 48 (1950) x 
? Consden, R , Nature, 162, 180 (1948) 


DIRECTORY OF INTERNATIONAL 
SCIENTIFIC ORGANIZATIONS 


Directory of International Scientific Organizations 
Pp 224 (Paris Unesco, London HM Stationery 
Office, 1950 ) 1 dollar, 6s , 300 fr 


NE of the reassuring aspects of contemporary 

world affairs ıs the way in which scientific and 
technical matters can be, and are, debated on an 
international level ın an objective manner with little 
or none of that partisan rancour that so often mars 
discussion 1n polities, economucs, sociology, and even 
the arts and culture in general Such international 
liaison is best obtained through the medium of an 
organized body and scientific workers can take pride 
in knowmg that there are few specialist fields of 
science which are not at present covered by an 
international organization In fact, now that such 
bodies number about two hundred, 1+ has become 
necessary for the United Nations Educational, 
Scientific and Cultural Organization to publish a 
“Directory of International Scientific Organizations’. 


622 


The volume is divided into three parts “Basic 
Sciences”, “Apphed Sciences” and “Miscellaneous” ; 
the second of these ıs further sub-divided ınto agrı- 
cultural, engmeering and medical sciences Within 
each division the organizations are hsted alpha- 
betacally, those muted to a particular geographical 
area, bemg placed at the end of the appropriate part 
or seétion under the heading “Regional? Details 
pertaining to the organizations are based on a 
questionnaire sent out to each, asking for formation 
on the following sixteen pomts official name, 
address, nature, aims, governing bodies and officers, 
membership, commissions, facilities, finances, meet- 
ings, voting, publications, relations with other 
international organizations, short history, bibho- 
graphy and comments With regard to ‘nature’, 
an organization may be inter-governmental, non- 
governmental or sem1-governmental , the first includes 
all those established through an inter-governmental 
agreement or diplomatic convention, and the last 
those which, though they include governments 
among their members, were not created by an inter- 
governmental agreement. An adequate subject index 
completes the work 

A final mmor, but by no means unmmportant, pomt 
may be mentioned Why do some of these inter- 
national bodies inflict us with the all-too-common 
habit of an uncouth collection of initial capital letters 
(sometimes making a pronounceable word, a practice 
which 1s even more uncouth) as an abbreviation of 
their full title ? Most of us take ın our stride FAO, 
WHO and UNO (though to the French-speaking 
world ıt ıs ONU), but how many can recognize, say, 
III, URSI or (shades of refrigeration) ICES ? The 
easiest way to decipher these 1s to glance rapidly 
down the six pages of contents of the Directory 
where the abbreviations are put im brackets after 
the full name of the entry In all fairness, 1t must 
be stated that less than half the organizations are 
encumbered with one of these monstrous alphabetical 
arrays As an aid to such identification alone, this 
Directory should prove very useful, and as a general 
work of reference ıb can be highly recommended 


EARLY SCIENCE AT HARVARD - 


Some Early Tools of American Science 

An Account of the Early Scientific Instruments and 
Mineralogical and Biological Collections ın Harvard 
University By I Bernard Cohen Pp xxi+201+ 


32 plates (Cambridge, Mass Harvard University 
Press, London Oxford University Press, 1950) 
38s net 


N increasing awareness of the far-reaching effects 
of science on human civilzation has led to a 
desire to know something of the origins of science 
During the past few years the British Society for the 
History of Science has been formed, and the Depart- 
ment of the History and Philosophy of Science ın the 
University of London has increased its activities At 
Oxford and Cambridge the University authorities are 
taking added mterest ın their Museums for the 
History of Science Nevertheless, at the sıxth Inter- 
national Congress for the History of Science, held at 
Amsterdam last August, ıb was frequently stressed 
that there 1s a dearth of teachers of the subject 
The activity in Great Britan 1s matched by sımılar 
developments ın the United States, and Dr Bernard 
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Cohen, professor of general education and of the 
history of science ın Harvard University, is one of 
the leading investigators in the United States This 
present book, one of several to his credit, has been 
written around the catalogue of the early scientific 
mstruments placed on exhibition at Harvard ın 
February 1949 Searching through the manuscripts 
and contemporary records ın the college archives to 
find something about these instruments, Prof Cohen 
extracted and recorded ın his book all mformation 
bearmg on the early scientific work at Harvard, so 
that ıt 1s possible to form a tolerably clear picture of 
the state of science there in the eighteenth and early 
nineteenth centuries The difficulties under which 
the Hollis professors at Harvard worked are clearly 
discernible Their instruments and apparatus had to 
be purchased and, if necessary, repaired in England , 
and the Atlantic crossing, ın those days under sail, 
took at least two months for the double journey 
Much of the purchasmg was done by helpful agents 
or friends, and, as communication was slow, 1t had 
to be left to them to select what apparatus they 
thought might be of use and to consign 1t to Harvard ^7 
The products were thus obtained of the major British 
instrument makers Edward Nairne, J Gilbert, 
Benjamin Martin, George Adams and W and S 
Jones 

Prof Cohen is a partisan whose concern ıb 18 to 
establish the pre-emmence of Harvard science and 
to refute Barrett Wendell’s statement that the 
University had not during the eighteenth century 
attempted to acquire and publish fresh knowledge , 
but when part of the evidence’for original work cited 
by Dr. Cohen ıs a paper by Prof Samuel Wilhams 
on “a very uncommon Darkness in the States of 
New-England, May 19, 1780”, conviction 1s scarcely 
carried. 

Reading between the lines, we get the impression 
that the apparatus was not extensively used Tho 
lecture syllabuses which Prof Cohen quotes at length 
refer mainly to astronomy and mathematics These 
were old-established subjects, which had been taught 
and studied since classical times and should be dis- 
tinguished from the newer natural, or experrmental, \ 
philosophy which was being developed in Europe at 
the time and was the true forerunner of present-day 
science Ii seems clear that those who recerved their 
apparatus unselected, by the crateful, would not 
have the same enthusiasm for ıt as those in Europe 
who were actually devising ıt and instructing the 
makers as to 1ts design , and ıt 1s possible that much 
of ıt remained untouched in the cupboards for long 
periods 

If we do not agree with the author in his estimate 
of the worth of the early science at Harvard, we are 
nevertheless grateful to him for having so carefully 
collected all the evidence and having presented ıb ın 
a readable and well-documented form. Besides the 
chapters dealing with the mstruments, there 1s a 
chapter on the chemistry teaching, and another on 
biology and mineralogy The catalogues and lists of 
scientific apparatus which form the appendixes of 
the book (forty-four pages of text and twenty-four 
pages of illustrations) are extremely useful for those 
interested im early scientific mstruments. It 1s a 
pleasing feature that there are photographs of all the 
forty-six objects deseribed in the catalogue of the 
1949 exhibition, and ıt was a happy idea to illustrate 
an inventory of apparatus made ın 1738 by repro- 
ductions of the plates from a book of the period 

H R CALVERT 
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Introduction to the Theory of Probability and 
Statistics 
By Prof Niels Arley and Prof K Rander Buch 
' (Applled Mathematics Serres) Pp x1+236 (New 
York John Wiley and Sons, Ine , London 
Chapman and Hall, Ltd, 1950) 32s net 


HIS translation of the third edition of the 
Danish text can be recommended as a useful 
and lucid mtroduction to the elementary mathe- 
matical theory of probability for the theoretical 
physicist For those who wish to handle experimental 
observations, however, 1t provides a less complete 
account, for ıb touches but lightly upon regression 
analysis, sampling, estimation theory and significance 
tests, and omits the analysis of variance and the 
design of experiments The reader is assumed to 
have an elementary knowledge of calculus, while a 
short appendix caters for such matrix algebra as is 
needed in the later chapters 
The first three chapters lay out the foundations of 
the theory of probabilty and are outstanding for the 
<cperspective in which they place the subject Chapter 
“4 deals with random variables and stochastic pro- 
cesses Chapters 5 and 6 concern means, moments 
and characteristic functions Chapter 7 discusses the 
normal distribution, and the y?-, t- and J’-distributions 
Chapter 8 outlines some hmut theorems, including the 
central mit theorem Chapters 9 and 10 consider 
the practical application of the theory, especially the 
fitting of distmbutions to observations, but with 
only a brief discussion on estimation Chapter 11 
deals with the theory of errors, and mentions tolerance 
limits and fiducial limits without gomg mto the 
difficulties that arise m mterpreting such concepts. 
The twelfth and last chapter 1s on least-squares 
adjustments 
The book ıs well pmnted and misstatements and 
misprints are rare page 64 wins the prize for the 
jollest nusprint with ‘“‘piecewife contmuity” 
J M HAMMERSLEY 


Chemical Engineering Plant Design 

_*By Dr Frank C Vilbrandt (McGraw-Hill Chemical 
Engmeermg Seres) Third edition Pp x-+608 
(New York and London McGraw-Hill Book Co, 
Inc , 1949) 51s, 


OR the benefit of British readers unfamıhar with 
the earher editions of this work, ıb should be 
explamed that ‘plant’, ın the United States, does not 
refer to single items such as heat exchangers or 
centrifugals for which the term ‘equipment’ is used, 
and consequently this book refers only to the design, 
construction and location of a complete plant for 
conducting specified operations General matter 1s 
contained in chapters headed foundations, dramage, 
piping installation, pumps and pumping, the build- 
mg, power and power transmission, all of which 
abound in useful mformation Sixty-three pages are 
devoted to a very full discussion of the construction 
and use of flow diagrams, and forty to the develop- 
ment of the design As regards equipment, designers 
of plant are advised very wisely to make use of 
-~“standard equipment whenever possible, and a long 
chapter gives a comprehensive survey of most 
of the main types of equipment, their relative 
merits for different applications and their perform- 
ance data 
The British nation has been frequently accused 
of failmg to develop commercially 1ts scientific ideas 
Chemical engineers are well aware that one of the 
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main bottlenecks ın this process ıs the difficulty of 
obtainmg even approximate costs for the equipment 
they may require and its operation Following an 
appeal for data of this type ın the United States, 
many papers were published, and much of the 
information given is reproduced in the 130-page 
chapter on preconstruction cost estimating, which 1s 
thoroughly up to date and perhaps the best in the 
book Its contents are of great value even to British 
chemical engineers Is ıt too much to hope that 
something similar, with costs in Great Britain, will 
one day be available ? H E Watson 


The Mathematical Theory of Communication 

By Claude E Shannon and Warren Weaver Pp 
v+117 (Urbana, Il Unversity of Illmos Press, 
1949) 250 dollars 


HE first ninety pages of this small book contam 
in highly concentrated form a part of the con- 

tribution which Dr Claude E Shannon, of the Bell 
Telephone Laboratory, New York, has made during 
the past few years to the theory of communication 
The remaming pages are devoted to a descriptive 
treatment of the subject by Dr Warren Weaver, and 
most readers will find it advantageous, if not neces- 
sary, to give this section prior attention 

In brief, Dr Shannon establishes a means of 
measuring the information content of messages and 
discusses how the statistical structure of language 
may be changed so as to increase the mformation 
content per symbol He then deals systematically 
with the encoding process by which messages are 
changed into suitable signals for electrical trans- 
mussion, with assessment of the capacity of a channel 
for transmitting these signals and with the effect of 
noise on this capacity 

The book ıs written from the point of view of the 
electrical communication engmeer, but, as revealed 
in a recent syrhposium on information theory (see 
Nature, January 6, p 20), its contents have a much 
wider significance and are hkely to exercise an 
important influence on work in several other branches 
of science Few will find ıt easy to read, but many 
should make the attempt W J 


Smithsonian Institution 

United States National Museum Bulletin 50 The 
Birds of North and Middle America By Herbert 
Fredmann Part 11 Pp xui+793 (Washington, 
DC Government Printing Office, 1950) 4 dollars 


‘HIS Part of Smithsonian Institution Bullet 

No 50 deals with the birds of prey, many of 
which are not easy to identify on account of the 
different stages of plumage they pass through before 
becoming fully adult A golden eagle, for example, 
does not assume the adult plumage until it 18 from 
four to four and a half years old, sparrow-hawks, 
buzzards and others take about half that time A 
few, however, moult straight from the juvenile 
plumage to that of the adult In addition, certam 
species vary much in colour, and m some kinds of 
buzzard there 1s a pale, a dark, and a rufous phase 
of plumage All this adds to the difficulties of 
identification, but Dr Herbert Friedmann has 
clearly described all the different sequences of 
plumage and variation in colour Though the work 
is restricted to North and Middle America, the 
author has meluded in the keys to species some 
extra-limital forms, which may occur as vagrants 
This ıs an mnovation which should add much to 
the usefulness of this valuable work 
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THE SONIC SCATTERING LAYER IN THE SEA 


‘ By A C BURD and A J LEE 


Fisheries Laboratory, Lowestoft 


NDERWATER sound investigations carried out 
durmg the Second World War in the United 
States revealed the presence ın the oceans of extensive 
deep layers which interfered with the transmissions 
of an echo sounder It was assumed that the layer 
scattered the sound Hence these layers have come 
to be known as ‘deep scattering layers’ The resultant 
trace has the appearance of a false bottom, and occurs 
at depths of 150-450 fathoms 
Dietz? and Hersey and Moore? have dealt with the 
deep scattering layers recorded from the Pacific and 
Western Atlantic Oceans respectively The layer 
descends at about first hght, and remains during day- 
hght hours at 150-450 fathoms In the highly trans- 
parent tropical water the layer 1s, in daylight, typically 
at about 250-350 fathoms, whereas in the less trans- 
parent coastal water off Califormia 1b hes, m daylight, 
at 150-250 fathoms At dusk, a rismg towards the 
surface takes place On the 18-kec echo sounder 
recordings, which form the bases of the two papers 
mentioned above, about the first sixty fathoms are 
masked by the length of the transmission signal, and 
as a result the behaviour of the layers in this region 
is not revealed 
The American workers have discussed the possi- 
bihty of the layer bemg caused by physical pheno- 
mena, but come to the conclusion that no known 
physical phenomenon could account for its behaviour 
They suggest that the layers are caused by vertically 
migrating organisms 
Moore? 1s of the opmion that the layer consists of 
Euphausids He obtaimed a density of 1-3 per metre? 
in obliquely hauled nets He considers that a true 
estumate of the numbers present would be at least 
ten times this value, owing to the mefficiency of the 
plankton net in sampling very active organisms He 
has also demonstrated a relationship between the 
depth of the Jayer and the depth of extrapolated 
‘so-1llumination’ curves, and finds that the diurnal 
movements may be m some cases limited by tem- 
perature gradients Lyman’ has suggested that 
squids are the cause, but Moore does not accept this 
Bodon’, using three different types of net, also finds 
Euphausids to be the only animals to appear con- 
sistently in quantity ın the layer , 25 Euphausids per 
100 metres was the average density for vertical hauls 
in the layer He also suggests that the Pacific saury 
(Cololabis sawa), an oceanic plankton-feeding fish, 
may be a contributory cause of the layer 
Tchernia*, who has made extensive cruises ın the 
Mediterranean and Red Seas, and m the Paerfic, 
Indian and Antarctic Oceans, regards the layer as 
a universal phenomenon In contradiction to the 
observations of Dietz, he found that the layer was 
as well developed in the Antarctic regions as in the 
other areas Neither the Antarctic Convergence nor 
the pack ice represented the lumits of the extension 
of the layer It should be noted, however, that the 
echo sounders used by Dietz gave an 18-ke pulse, 
whereas the WEA 1 used by Tchernia had a fro- 
quency of 248 ke The results of the two sounders 
may not be exactly comparable Quotimg the findings 
of Bernard, who has shown that the poorest zone of 
plankton ın June off Algiers 1s, in dayhght, between 
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300 m and 350 m , Tehernia records that this 18 the 
precise depth at which he and Moore! have recorded 
the layer ın the same area Furthermore, in a per- 
sonal communication he mforms us that he has 
obtamed records of layers which do not mugrate 
diurnally and which he does not regard as biological 
phenomena 

Raitt’, working with the deep scattermg layer, 
measured the returning signal with an oscillograph 
and came to certain conclusions with regard to the 
size of the organisms comprising the layer He 
regarded each peak on the oscillogram as the return 
signal from a single scatterer, and based his cal- 
culations on this hypothesis Although he suggests 
that the signals received may be the return from_ 
‘swarms’ of small scatterers, he does not follow up 
this argument Hence his conclusions, with regard 
to the size of the organisms responsible, are to be 
held in doubt 

Hitherto, the presence of these layers has only 
been reported from the very deep water of the oceans 
and the greater seas During the past two years, 
layers of an analogous nature have been detected in 
the comparatively shallow waters of the English 
Channel, southern North Sea and the Barents Sea 
near Bear Island by the echo sounders on research 
vessels of this Laboratory 

The first of these layers recorded in British coastal 
waters was found off Robin Hood’s Bay in September 
1949. The RV Clupea, while drifting, recorded on 
a 14-ke echo sounder a compact layer which was not 
of very great density, and which rose from a depth 
of about 45 ft to about 35 ft im the hour before 
sunset After this the trace was lost, and in a search 
over the area the layer was not recorded again It 
ea that the organisms had dispersed in the, 
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During the spring and summer of 1950, layers were 
recorded extensively in the Enghsh Channel on the 
14-ke and 30-ke echo sounders of the RV Sw 
Lancelot One trace extended from the Scilhes to 
east of Start Pomt, a distance of about seventy mules 
A description of the behaviour of the layer recorded 
during the day and night of June 14-15 may be 
taken as a typical example. 

The layer was first observed lying close to the 
bottom at 1800 hr emrt on June 14 The depth of 
water was 40 fathoms and the top of the layer was 
recorded at 36 fathoms The layer rose slowly off 
the bottom until at 2014 hr the top edge of ıb was 
recorded at 27 fathoms At sunset, 2027 hr, it had 
risen to 22 fathoms, and by 2209 hr ıb was at 5 
fathoms below the surface, after this time ıb dıs- 
persed and could not be detected again until 0100 
hr, when it became apparent at 12 fathoms At 
0310 hr ‘the top of the layer was at 14 fathoms and 
at 0412 hr (sunrise) at 33 fathoms (see accompanying 
illustration) The layer remained about this level, 
which was close to the bottom, throughout the 
daylight hours 

Durmg these twenty-four hours of observations, 
hauls were made with various gears m order to catch 
the trace makers The Petersen Young Fish Trawl 
was the most successful, giving for the first time 
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shown in daylight. The 


towards 
some definite information on the composition of a 
A total of eight hauls was made, of which 
‘five were in the layer, two above it, and one on the 
A depth recorder was used to 
ascertain the depth at which the trawl had been 
“fishing. 
» The catches consisted of larval fish, Calanus, 
larve, medusæ, Sagitta and Eupagurus 
these organisms the only ones which 
istently in similar numbers in each of 


E the hauls in the layer were the fish larvæ. The other 
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organisms showed patchiness, many being caught in 
one haul and few in another. For example, in one 
haul of 15 minutes duration, 488 Bupagurus larvæ 
were captured, while in another haul of the same 
duration only 21 were caught. The nature of the 
trace was a homogeneous cloud which might not 
ee been producible by these other organisms. 
test total biomass in the layer was that of 
- the larvæ, of which 70 per cent were young 
_ pilchards’ 11-5 mm. long, and about 10 per cent 
Crystallogobius sp., 12-5 mm, long, both of which 
species possess air bladders, those of the latter 
about 3 mm. in length. 
Very small bubbles of air are known to be excellent 
“scatterers of underwater sound, as a gas has a mark- 
edly different density and compressibility from water. 
Such bubbles have an ‘effective diameter’ many times 
that of fish flesh of the same actual diameter. The 
presence of the air bladders in these fish will therefore 
increase their scattering surfaces considerably, and 
because of this they will be the most efficient seatterers 
of the organisms in the layer. 

There were more fish larv in the hauls in the layer 
than in those above it, but when statistical tests were 
applied the numbers were not quite significantly 
different. This may be due to a sampling error and 
also to the numbers of hauls performed. Despite 
this, however, the results, when related to the other 
evidence, suggest that the layers in the Channel 

probably caused by large concentrations of 


* 
- yoii pilchards and other fish larvæ. 


= In August the appearance of the layer was slightly 


different. Previously it had appeared as a homo- 
geneous cloud-like trate, but now it had a spottiness 
superi on it. When a Heligoland larva net 
was hauled through the layer, a number of young 
pilchards about 5 em. long was obtained. It is 
uncommon to catch any young fish in this slowly 
hauled Aat unless they are present in very large 
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recorded on a 14-ke. echo sounder of the R.V. Sir Lancelot, Migrat: 
horizontal distance between dots represents three minutes. The vertical interval 
a 20 fathoms. Other traces, probably pilchards, can be seen near the bottom on the left and occasionally elsewhere 
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quantities. The spotted character of the trace may be 
related to the increase in the size of some of the 
pilchards comprising the layer. 

During plankton sampling near Flamborough Head 


_ in May 1950, a layer was recorded near two plankton 


stations only. The zooplankton as caught by th 
Hensen net was more or less evenly distributed ovale 
the whole area. This would seem to rule out the zoo- 
plankton as being the trace maker on this oceasion. 

Again, in the southern North Sea in July, when the 
R.V. Sir Lancelot was engaged in trawling experi- 
ments, a layer was recorded on the echo sounder when 
the trawl was being hauled. Thousands of small 
gobies were found trapped between the knots of the 
meshes and may have caused the layer in this case. 

Early in October 1950, the R.V. Ernest Holt was 
working in the Barents Sea, near Bear Island, where 
traces were recorded on the echo sounders which did 
not resemble those known to have been produced by 
cod. The greatest extent of the tracé was about 
twenty miles. These traces were recorded on both 
10-ke. and 14-ke. echo sounders, and on four occasions 
were seen to descend from near the surface to the 
bottom, during the 2}? hours between nautical twi- 
light (sun’s centre 12° below the horizon) and sunrise. 
The depth of water varied between 40 and 95 fathoms. 
Between 1} and 2} hours after sunset, that is, during 
the period between civil twilight (sun’s centre 6° 
below the horizon) and nautical twilight, these traces 
were observed to ascend from the bottom to near 
the surface. The rate of descent at sunrise was 
observed to be quicker when the sky was clear than 
when it was overcast. Parts of the trace descended 
at different rates, suggesting that different organisms, 
which were sensitive to differing light intensities, 
were present. 

In order to catch the organisms, various attempts 
were made to tow nets in the trace, but without 
success; other evidence showed the presence of 
herring, however. The stomach contents of eod 
caught in the localities where this type of trace was 
obseryed showed that these fish had been feeding on 
young herring 10-12 cm. long, which were also found 
between the meshes of the trawl. Commercial trawlers 
reported that herring on the sea surface were washed 
inboard through the scuppers during the hours of 
darkness. 

It seems reasonable to suppose that the young 


herring were at least partly Ae ag for this type 
of layer. The herring themselves were feeding on 
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layers in the sea, we conclude that no generalization 
is possible as to their cause. However, in the above- 
mentioned shallow waters there are layers which are : 
(1) diurnally. migrating and analogous in“ behaviour 
to some of the deep scattering-layer observations of 
the American authors; (2) of wide occurrence, 
being present in the English Channel, southern North 
Sea, and the Bear Island area; (3) at times very 
extensive, stretching over 70 miles in the western 
English Channel and 20 miles at Bear Island ; (4) of 
_» relatively short existence in comparison with the deep 
‘scattering layer; (5) probably caused by young: fish 

-12 mm.-12 em. in length, their air bladders playing 
At part in rendering them more liable to inter- 
th the transmissions of the ei sounder. 
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WINDS AND TURBULENCE IN 
< THE UPPER ATMOSPHERE 


[Twas at one timeithought that winds and mixing 
f the atmosphere occurred mainly below about 
km., where the temperature was known to decrease 
ipwards, and, that above this level, in the so-called 
© Stratosphere where the temperature was thought to 
- be independent of height, the atmosphere was con: 
sidered to. be more or less ‘at rest and stratified in 
horizontal layers of uniform density. At intervals, 
:¿ observations of self-luminous objects such as meteor 
trails and luminous night-clouds have suggested that 
the atmosphere at heights of about 100 km. is 
turbulent, and even that uniform winds occur there. 
These observations are infrequent and present such 
an incomplete picture of thé» upper-atmospheric 
motions that meteorologists have not been in a 
position to try to explain them. Recently, however, 
several new radio methods have been developed by 
which the turbulent, and wind-like motion of the 









ionosphere can be investigated, and, since these ~ 


` methods do not depend on the chance occurrence of 
some self-luminous phenomenon. it appears as though 
they may soon. provide a reliable description of 
upper-atmospheric motions which meteorologists can 
then attempt to explain. i 

With the object of collecting and comparing results 
of the. radio measurements and presenting them in 
outline to the meteorologists for their consideration, 
a Geophysical Discussion on “Winds and Turbulence 

in, the Ionosphere” was held at the Royal Astro- 
_, nemical Society on February. 23, with Mra J. A. 








the chair. The radio ‘methods described all depend 


or horizontally withogwind-like motion. The experi- 
mental methods. di in their ability. to detect and 





=“ Tn summarizing the observations on the scattering 3 


Ratcliffe- (Cavendish “Laboratory, Cambridge) ins 
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tion, with a rat 
was noticed. Dr. Beynon himself 
similar movements in the F-laye 
Second World War? when he found 
ionospheric irregularities which appeared te 
the transmission from Zeesen (Berlin): to’ Slough 
would also influence waves reflected vertically at; 
Slough some time later; and in‘more récent exper: 
ments made between Swansea and*Slough (230.km 
distance), when he has found that the ‘direction: 
motion sometimes changes in the course of onezd: 
Some experiments of a different nature, 
seem to throw light on the same large-sei 
larities in the F-layer, were described by: 
Bramley (Radio Research Station, .Departme 
Scientific and Industrial Research)... He has 
the direction of arrival of a short train of ra 
reflected from the ionosphere at nearly 
incidence, and has deduced that the layers of consta: 
ionization are often tilted through angles a few. 
degrees. Comparison..of the observations made 
points separated by about 27 km. has led to the 
clusion that similar tilts ocetr at the two places | 
with a time lag which corresponds to the p 
a disturbance overhead. These. disturbancé 
size of about 100-500 km. and move.with a. velocit 
of about 35-350 m./sec., with a general tendency t 
move towards the east. Mr. Bram ; | 
observations of this kind lead only to a knowledge of 
‘changes in the distribution of the ionization and do? 
not necessarily imply the presence of winds in the 
atmospheric gases. siah yë a 
Another method of investigating the F-layer was 
explained by Dr. A. C. B. Lovell (University of 
iffe, who described 






































studied. Their amplitude is often found to vary with 
time in a way analogous to the scintillation of optical 
stars, and experiments with spaced receivers? have 
shown that these variations are produced by irregu- 
larities in the: terrestrial ionosphere having lateral 
dimensions of thé-order of 5km. These irregular 
are associated with the. conditions in, the F-layer 
which produce ‘spread-F e@hoes’ on ionospheric 
sounding equipment. Dr.. “thinks that’ t 
is some evidence that the pheric irregular 
are smaller towards the polaktegions, < 7 
Tt has been suspected‘? for. some time“ that the 
‘scintillation’ of the radio stars is caused by regular 
movements of the ionospheric irregularitiés, and 4 
recent experiments. using spaced receivers have con. 
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firmed the presence of steady ‘movements of the 
irregularities with speeds of the order of 100 m /sec 
A surprismg result, mentioned by Mr Ryle, 1s that 
the direction of the wind along the east-west line 
has, on some occasions, been found to reverse within 
a time of about thirty minutes 
Mr G J Philips (Cavendish Laboratory, Cam- 
bridge) described measurements on the H-region at a 
height of about 100 km He used the method of S N 
Mitra’ ın which short trains of radio waves are 
received, after reflexion from the ionosphere, on three 
receivers situated close to the transmitter and 
separated from each other by distances of the order 
of 100 m From the fading observed at the three 
receivers, 1t ıs possible to deduce that the H-layer 
has an irregular structure in which the smallest size 
of irregularity 1s about 200 m, and that the irregu- 
larities move with random turbulent speeds of about 
l m/sec On most occasions the random movement 
is almost completely masked by a regular wind-like 
movement with a speed of the order 80 m/sec 
Measurements of the speed of this wind have been 
made on three days every month over the past two 
years, and although there is a considerable amount 
of irregularity m the behaviour, there also seem to 
be some regular features—for example, the behaviour 
in the summer months has been more regular than mn 
winter, and has shown a wind predominantly towards 
the west by night and towards the east in the midday 
hours Somewhat similar results have been obtamed 
by workers using the same experimental methods in 
Washington, DC A harmonic analysis of the 
results shows a statistically significant semu-diurnal 
solar tide The horizontal tidal motion found 1s 
represented by a vector with a clockwise rotation 
having & magnitude of 20 + 10 m/sec and directed 
towards the east at 0630 hr, but no statistically 
significant lunar tidal component has been found. 
There ıs some evidence to show that the F-layer has 
a fine structure of the same sort of size as that ın 
the H-layer, and that 16 moves with simular velocities 
On some occasions the velocity measured with waves 
_r(flected from the H-layer ıs reversed within half an 
hour, but ıb 1s just possible that this reversal repre- 
sents phenomena occurring at two different heights 
Dr Lovell swumarized work done by L A 
Manning and othersé m the United States He 
measured the Doppler effect on waves reflected from 
meteor trails and deduced that it corresponded to a 
wind with a velocity of the order of 30 m/sec The 
height of these trails was known to he somewhere in 
the region of 80-100 km Most of the wind-like 
movements were towards the north-east or to the 
south, and there were some rather sudden changes 
of direction which might possibly correspond to 
different directaons at different heights Dr Lovell 
also mentioned some experrments made by his own 
colleagues, ın which the rapid fading of the echo 
returned from meteor trails was studied, and from 
which it was deduced that there were irregular 
turbulent velocities of about 25 m/sec at levels of 
about 90 km 
Mr Ratchffe summarzed the radio evidence as 
- shown ın the accompanying table 
Discussing these results from the pomt of view of 
a meteorologist, Prof P A Sheppard (Imperial 
College of Science and-Technology, London) emphas- 
wed that temperature difference provides the most 
probable source of the energy required for the wind- 
hke motions If geostrophic winds with a velocity of 
about 50 m /sec m an east-west direction were to be 
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produced by a horizontal temperature gradient m a 
layer of thickness 10 km, this gradient would have 
to be of the order of 1°C per 100 km ina north-south 
direction In a changing pressure field ıb 18 also 
possible to have an isallobaric wind which flows from 
a place where the rate of change of pressure 1s high 
to a place where ıb ıs low If winds of velocity 
50 m/sec were produced in this way in a layer of 
thickness 10 km , there would have to be a tempera- 
ture gradient changing at the rate of 4° G per hour 
per 1,000 km Even near sunrise a differential 
heating of this magnitude 1s unlikely It can be 
shown that Eulerian winds, flowing from regions of 
hot air to regions of cold air, would reqmre a diurnal 
temperature variation of 10° C and would be accom- 
panied by a marked seasonal variation of wind Prof 
Sheppard stressed that ıb ıs difficult to explain the 
reversals of wind which have been reported, and he 
suggested that the most likely explanation 1s that 
there 1s a quasi-geostrophie flow in different directions 
at different levels and that the radio observations do 
not always apply to the same level 

In the free discussion which followed, Mr Ryle 
pointed out that even 1f the observations made with 
waves reflected from the 1onosphere could be explained 
in terms of reflexions from different levels at different 
times, this ıs not a possible explanation of the 
reversals of velocity deduced from observations of 
radio stars, since in that case the radiation has 
passed. through the whole of the ionosphere Other 
speakers stressed that, although the radio observa- 
tions detect changes 1n the electron density, they do 
not necessarily amply the bodily movement of the 
atmosphere, and ın this connexion Dr R E Scorer 
doubted whether there 1s any mechanism which 
mught reasonably be expected to produce a wave- 
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kke disturbance ın the ionosphere such as that 
suggested by D F Martyn® 

The meeting provided an excellent opportunity for 
the bringing together of workers ın different branches 
of this subject, and the Royal Astronomical Society 
1s to be congratulated on choosing such a live subject 
for discussion The two most important pomts which 
emerged from the discussion were first, because the 
wind may change in an important way with height, 
it 1s essential to measure the height accurately , and 
secondly, horizontal movements of irregularities of 
electron density do not necessamly imply bodily 
movements of the air 
1 Munro, G H, Proc Roy Soe, A, 202, 208 (1950) 
? Beynon, W J G, Nature, 162, 887 (1948) 
3 Smith, F G, Nature, 165, 422 (1950) 

AC B, Nature, 165, 423 (1950) 
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PLANT CHROMOSOME-RACES 
AND THEIR ECOLOGY IN 
GREAT BRITAIN 
By Dr. G. HASKELL 


John Innes Horticultural Institution 


INCE the “Merton Catalogue’! appeared, botan- 
ists have had ın their hands a list of the chromo- 

some numbers of British flowering plants It provides 
a startmg point for studying the relations between 
cytology and various aspects of the flora, such as 
taxonomic problems, geographical distribution and 
ecology 

Species may occur with more thar one chromosome 
number, having either a few chromosomes more or 
less than the normal (aneuploid series), or the numbers 
are ın multiples of each other (polyploid series) Now 
Darhngton® has pointed out that sometimes poly- 
ploids occurring within the species are indistinguish- 
able from one another except on the basis of dıs- 
tribution, while others may show size differences of a 
general character Therefore, ıf one considers those 
species m the British flora contaiming a polyploid 
series which taxonomists have not assessed as separate 
species on morphological grounds, such chromosome- 
races, as they can be termed, may yield information 
on the effect of chromosome doubling 1n relation to 
plant ecology 

Chromosome-races can consist of autopolyploids 
which may have originated from relatively homo- 
zygous diploids or from hybrids between varieties or 
subspecies of a diploid species? Valentine‘ has dis- 
cussed the classification and nomenclature of different 
kinds of polyploid series Sometimes, asin Valerzana, 
individual chromosome-races within the species 
recogmzed cytologically can also be identified by 
pollen size and stomatal index, which increase with 
rise ın chromosome number Some of the higher 
chromosomal types within the species have later 
flowermg Recently, cytologists have taken pre- 
cautions to record the habitats of the plant material 
whith they examine, whereas earlier records gave no 
indication of these 

Some examples can be given which show that 
there ıs a relation between chromosome-races and 
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the ecology of the species For example, Hancock’ 
found that the three chromosome-races of marsh 
bedstraw (Galum palustre) occupied different habitats 
Diploids (2n = 24) ın Oxford occurred in damp - 
places which dried out ın summer Tetraploids (2n = 
48) ın Devon occupied intermediate habitats, often 
being submerged m winter and in soil remamng + 
damp ın summer The octoploids (2n = 96) in 
Oxford lived in permanently damp zones and repro- 
duced vegetatively by creeping shoots and roots at 
the nodes 

In Europe the common whitlow-grass (Erophila 
verna) was found by Winge® to consist of several 
chromosomal types, with a relation between chromo- 
some number and external form He divided the 
collective species mto four eco-species, two of which 
occurred ın Britain These are E duplex (2n = 30 to 
40), which prefers pastures, gravel-pits and roadsides 
and 1s so far recorded only in England, and Æ quadru- 
plex (2n = 52 to 64), which Winge found only in 
Scotland, growing in low-lying grassland and bogs 
It 1s a much larger plant and perhaps better fitted in 
competition for light with other species in denser 
plant associations In general in Erophila, higher 
chromosome numbers go with larger plants , but the 
higher chromosome types are handicapped by later 
flowering and inferior seed setting No doubt further 
sampling of the Erophila complex in Britam will 
reveal information as to whether (as seems possible) 
chromosome number in this species gradually 
increases northwards 

Lovkvist? in southern Sweden found that there 1s 
both a polyploid and an aneuploid serios within the 
species of lady’s smock (Cardamine pratensis), as in 
Erophila Plants with different chromosome numbers 
occur together in meadows, but there ıs a regional 
distribution Plants with lowest numbers (2n = 30) 
occur ın the higher drier parts, while lower parts 
contain the intermediate races (2n = 56 to 68) The 
highest. chromosome-races (2n = 72 and 76) are near 
orin water This suggests that here there 1s a direct 
relation between chromosome number and water 
content of soil among members of the same species 
in local competition. A plant from the hght soil of* 
the former John Innes site at Merton was 2n = 328, 
while plants from three rather wet situations near 
Cambridge® were 2n = 56, indicating that a similar 
situation probably holds true in Great Britain 

There are two British chromosome-races of parsley 
piert (Aphanes arvensis) according to Walters!® The 
diploid (A arvensis s str 2n = 16) 18 a sexual form 
indifferent to soil acidity and occurring m forty-three 
vice-counties!!, while the hexaploid, now known as 
A mucrocarpa (2n = 48), 1s apomictic and restricted 
to acid soils, 1b occurs in thirty-seven vice-counties, 
Lesser celandine (Ranunculus ficaria) occurs in all 
vice-counties and comprises four chromosome-races, 
including a sexual diploid (2n = 16) producing viable 
seeds and lacking tubers in the axils of stem leaves, 
and a tetraploid (var bulbifera 2n = 32) with these 
tubers It rarely has good seed, and reproduces 
entirely vegetatively by root tubers According to 
Turnrill these two races probably have an unequal 
range in Britain both occur ın the counties of. 
Middlesex, Surrey and Buckinghamshire, but only 
the diploids have been found in parts of Devon and 
Somerset Further records;of such chromosome-races 
would be welcome 

Darlington and Mather have re-emphasized that 
sumple chromosome doubling produces both a genetic 
change and simultaneously establishes a discon- 


ae 


ry 


No 4251 April 21, 1951 
tinuity by creating a new form which will not cross 
with the old They point out that a smgle colonizing 
polyploid dividual can produce vanation mmpossible 
to a sobtary diploid, and so when there are sudden 
opportunities for colonization to occur, as after an 
i¢e-age, the new polyploid can step in and quickly 
acquire a large range from which its diploid parent 1s 
excluded Evidence for this is provided by the two 
chromosome-races of valerian (Valeriana officinalis) 
studied by Skahnska'* The tetraploids (2n = 28) 
are limited to southern England south of a line from 
the Bristol Channel to the Wash, and roughly corre- 
sponding to the 62°F July isotherm, while the octo- 
ploids (2n = 56) extend as far north as West Inver- 
ness Within their common area, for example, 
Gloucestershire, the two chromosome-races are 
ecologically separated, tetraploids being confined to 
dry, limy or chalky habitats m hilly regions, while 
octoploids grow at lower altitudes ın moist soul, 
along river sides and on ditch banks Yet farther 
north, where octoploids alone occur and have 
spread after the ice retreated, there are variants 
which grow in both dry and wet places In this 
instance an old tetraploid has behaved as a relative 
diploid 

There are three British chromosome-races of water- 
cress (Nasturtvwm officinale), the species occurring in 
all vice-counties! Manton? has separated them on 
morphological as well as cytological grounds The 
diploid (N officonale s str, 2n = 32) is an annual 
with bright green leaves while the tetraploid is the 
perennial winter watercress (N microphyllum, 2n = 
64), recognized by 1ts purplish-brown leaves in cold 
weather Recent but still incomplete records of their 
distribution!*® suggest that the diploid tends to occur 
more in the western part of Britam while the tetraploid 
occurs more to the east, both species overlap in 
midland counties Perhaps the diploid occurs in 
areas with higher mean annual rainfall than the 
tetraploids On the other hand, the same records 
for the sterile triploid show an irregular but wider 
range of distribution from east to west, 1b may be 
absent where both parents occur and be present 
where both are absent ‘Field studies m Oxford have, 
however, failed to show ecological preferences between 
diploids and tetraploids!” 

Many other chromosome-races require investiga- 
tion For example, in Britain there are two closely 
related Arum species A neglectum (2n = 68) 18 a 
nonaploid confined to the south coast of England, 
while the common cuckoo-pint (A maculatum, 2n = 
56 and 84) occurs throughout Britain with a sharp 
delimitation at latitude 56° N Salsbury” has 
pointed out that probably the different species dıs- 
tribution 1s due to differences in times of leaf emerg- 
ence But we do not as yet know what kinds of 
distribution the two chromosome-races of A macu- 
latum have ın relation to each other 

Investigations have also been made into the cyto-, 
ecological relations of closely related species within 
a genus, members of which can still sometimes 
hybridize Thus, Fitzpatrick'* has estabhshed a 
relation between ploidy and normal habitats among 


“British meadow-grasses (Glyceria spp ), all of which 


are morphologically distmet The diploid species 
(Œ dechnaia, 2n = 20) is most drought-tolerant, 
living ın dred-up ponds and cart ruts, while the two 
tetraploid species (G pheata and G flutians, 2n = 40) 
prefer wetter habitats such as ditches and stream 
edges The hexaploid species, @ maxima (2n = 60), 
1s @ typical constituent of reed swamps’? 


NATURE 


629 


The relation between chromosome-races and 
ecology can also be observed ın Pteridophyta For 
example, Manton? has found that in the common 
polyploidy fern (Polypodwm vulgare) the diploid 
(2n = 74) usually occurs on lhmestone habitats in 
south-west England and in Yorkshire This race, 
known as the variety serratum, has its dormant 
season im summer, putting out new fertile fronds m 
August or September, while the tetraploid (2n = 148) 
is earlier, produemg new leaves ın May and June 
The hexaploid (2n = 222) is a large plant with thicker 
leaves and has an extended season from summer to 
autumn, ıb prefers moister climatic conditions, and 
1s the commonest type in Ireland, Wales and south- 
west England and the only race on Jersey 

Where there are ecological differences between 
chromosome-races within & species the general trend 
becomes clear Within the species, lower chromosome 
multiples prefer drier habitats and there is a pro- 
gressive trend through intermediates to the highest 
polyploids, which prefer moist or wet habitats 
Aneuploidy is not so important in this respect as 
polyploidy It remains to be determmed how this 
has come about, the actual physiological relationships 
involved, and whether the phenomenon ıs related to 
a change-over from sexual to apomictic or vegetative 
methods of reproduction which so often accompany 
higher polyploidy? 
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Prof Cyril Batho 


WE regret to record the death of Prof C Batho, 
which occurred at his home in Birmingham on 
March 23, after an ilness which had-lasted some 
months Prof Batho retired only last year from the 
Beale chair of civil engineering in the University of 
Birmingham, and was afterwards accorded the title 
of emeritus professor 

Born m Laverpool on June 21, 1885, Dr Batho 
was educated at Liverpool College and at the Univer- 
sity of Liverpool, where he later spent some time in 
postgraduate research He was appointed to a 
lectureship in civil engmeermg at McGill University 
in 1908 ,and thereafter spent two years in post- 
graduate study at Berln and Charlottenburg, 
returning to McGill University in 1911 as assistant 
professor In addition to his work at the University, 
he acted for a period as an assistant design engineer 
on the Quebec Bridge 
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Following the outbreak of the First World War m 
1914, Prof Batho became research officer to the 
Canadian Machine Gun Corps and, later, served as 
senior technical assistant at the Royal Arreraft 
Establishment, Farnborough After spending a short 
time as lecturer at Trinity College, Cambridge, he 
returned to McGill University in 1919 as associate 
professor of apphed mechanics and hydraulics In 
1924 he was appointed to the chair of civil engineering 
in the University of Birmingham, where he remained 
until his retirement m 1950 

Prof Batho was responsible for a considerable 
amount of research dealing with remforced concrete 
and various aspects of structural engineering, his 
main interest bemg in statically imdeterminate 
structures and m riveted and other connexions He 
was chairman of the Midland Association of Civil 
Engineers durmg 1932-34 and a member of the Steel 
Structures Research Commutteo from 1929 until 1936 

A bachelor and of a retirmg disposition, Prof 
Batho was a man of wide cultural interests His 
devotion to music and the arts led him, in the years 
gone by, to pay numerous visits to Continental centres 


Prof Giovanni Giorgi 

On August 19 of last year the scientific world 
suffered a great loss by the accidental death, through 
drowning, of Prof Giovanni Giorgi, of the University 
of Rome, widely known as the proposer and champion 
of the MKS system of electrical units which bears 
his name 

Prof‘ Giorgi was born at Lucca on November 27, 
1871, took his degree ın engineermg at Rome ın 1893 
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and immediately devoted himself to the study of 
theoretical physics and mechanics He explained his 
scheme of units in 1901 ın a paper published in Attı 
della Associazione Elettrotecnica Italiana, and sub- 
mutted three years later to the St Louis Congress of 
the International Electrotechnical Commission The 
Giorgi system was officially adopted by the Com- 
mission in 1935 ıb1ıs an extension of the practical 
system (amperes, volts, henrmes, farads, etc) to 
melude electric and magnetic fields In Guorgt’s 
words, “‘this will result in a great simplification of all 
practical calculations and of the learning of electrical 
theory ın the schools A great deal of waste of time 
and intellectual fatigue will be saved ” 

In 1903 Prof Giorgi published an important 
paper on methods of studying and representing 
smusoidal alternatimg currents, and he followed this 
by several papers on electrical transients He gave 
& precise theoretical basis to Heaviside’s operational 
calculus : 

Giorgi was the author of more than three hundred 
and fifty papers on physical and mathematical 
subjects All his writmgs are characterized by 
clarity of ideas, sumpheity of exposition and elegance 
of expression 


We regret to announce the followmg deaths 

Dr E E Day, formerly president of Cornell 
University, a distinguished economist and statistician, 
on March 23, aged sixty-seven 

Mr G E. Pearson, formerly chairman and govern- 
ing director of the Wellcome Foundation, Lid, on 
March 29 aged eighty-two 


NEWS and VIEWS 


Mathematics at the Queen’s University, Belfast : 
Prof. T. G Room, FRS 


Pror T G Room, of the University of Sydney, 
who has been appomted to the chair of pure mathe- 
matics at the Queen’s University, Belfast, was 
educated at Alleyn’s School and at St John’s College, 
Cambridge He held an assistant lectureship in 
mathematics at the University of Liverpool during 
1925-29, and was elected to a fellowship at St John’s 
College, Cambridge, ın 1927 From 1929 he was a 
University lecturer in mathematics at Cambridge, 
until he was appointed to the chair of mathematics 
at Sydney in 1935 At Cambridge his geometrical 
powers developed under the guidance of Prof H F 
Baker, and he soon began to make important con- 
tributions to the subject Attracted by the synthetic 
methods of Reye, and interested in the meidence 
properties of geometrical configurations, he set out 
to discover generalizations, ın higher space, of 
theorems such as that of the double-six of lines m the 
sold, and of the set of five associated lines in a four- 
fold In this connexion he was naturally led to 
investigate the properties of projectively generated 
manifolds in higher space In 1939 he published a 
classical treatise on the “‘Geometry of Determimantal 
Loer’, giving a systematic account of the subject, of 
basic importance for further advances The projective 
properties of these loc: are established by a powerful 
use of synthetic methods, together with simple 
matrix algebra This branch of geometry ıs by no 
means exhausted, and Prof Room 1s still extending 
our knowledge ın this field Prof Room was elected 
to the Royal Society in 1941 


Civil Engineering at Melbourne: Dr A J Francis 
Dr A. J Francis, who has been appointed to the 
chair of avil engineermg m the University of Mel- 
bourne, is a graduate of the University of Birming- 
ham, having taken a first-class honours degree mn 
civil engineering in 1934 and afterwards the M Se 
and PhD degrees of that University After gradua- 
tion, Dr Francis was appointed assistant engmeer to 
the Worcestershire County Council and later jomed 
the staff of John Mowlem and Co During the last 
years of the Second World War he served with the 
Ministry of Home Security and the Admiralty At 
the conclusion of the War he was appointed a lecturer 
in the Department of Civil Engmeermg ın the 
University of Birmingham, a position which he held 
until his appomtment to the Melbourne chair this 
year Dr Francis has specialized in structural 
research and has published a number of papers on 
the structural analysis of reinforced concrete, steel 
and light-alloy structures He ıs married, with three 
sons, and takes a keen practical interest in musıc 


Physics Subdivision of the Atomic Energy Project, 
Canada Dr. B W Sargent, MBE 


Dr. B W Sarcenr has been appointed assistant 
director in charge of the Physics Subdivision of the * 
Atomic Energy Project, Chalk River, Canada, m 
succession to Dr W H Watson, who last year was 
appointed head of the Physics Department, Univer- 
sity of Toronto Dr Sargent has been associated with 
the Atomic Energy Project since 1ts inception, and 
in 1945 worked on the heavy-water reactor pile, the 
first to be built in Canada Since then, he has been 
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in charge of the Nuclear Physies Research Branch 
After graduating from Queen’s University, Ontario, 
Dr Sargent went to the Cavendish Laboratory, 
Cambridge, and was awarded his PhD m 1932 for 
work on beta-rays emitted by radium and similar 
substances, ın the course of which he discovered an 
important relation now known as “Sargent’s Law” 
He received the MBE ın 1946 in recognition of his 
research during the Second World War 
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International Conference on Phenomenology 


Aw international conference on phenomenology, 
held in Brussels during April 12-14, enabled a number 
of philosophers mterested in the work of Edmund 
Husserl and his school to come together in congenial 
surroundings Delegates attended from the following 
countries Belgium, France, Germany, Great Britain, 
Italy, Netherlands, Switzerland and the United 
States The discussions were noteworthy for the high 
level of the’ papers presented, and for the friendly 
(but by no means uncritical) atmosphere which 
characterized the whole of the proceedings The 
main rtems included the problem of intentionality, 
the comparative positions of Descartes and Husserl, 
scientific knowledge, language, and free-will Those 
taking part were particularly gratified at the oppor- 
tunity of visrting the Husserl-Archiv at the University 
of Louvain, and of seeing for themselves sometning 
of the bibhographical work in progress Some idea of 
the magnitude of the task could be gained even from 
so brief a visit To Dr H L van Breda 1s due not 
only the appreciation of the visitors for such a well- 
conducted symposium they all realized how much 
the whole learned world 1s indebted to him and his 
colleagues for carrying through the stupendous task 
of conserving, transcribing and editing these umque 
manuscripts 


Science Museum Past and Future 


A SPECIAL exhibition, entitled “Science Museum 
Past and Future’’, was opened at the Science Museum, 
South Kensington, London, S W 7, on April 20, and 
will continue to be shown durmg the normal Museum 
hours (weekdays and Bank Hohdays, 10 am- 
6 pm, Sundays, 230-6 pm) throughout the 
Festival of Britain. The exhibition tells the story of 
the development of the Science Museum, a story 
which began with the Great Exhibition of 1851, 
among the many consequences of which was the 
setting up of the South Kensmgton Museum of 
Science and Art ın 1857 , ın 1909 the Science Museum 
began a separate existence and continued to develop 
into the institution as 1b 1s known to-day A part of 
the display shows the kind of exhibit which will be 
found in the new galleries to be opened when present 
building operations are completed, or later when 1t 
becomes possible to build the upper floors of the new 
Centre Block A dominating feature of the Exhibition 
is & group of three large pictures the Museum ın 
1857, the Museum district of South Kensington as 
ıt appeared from the air recently, and an artist’s 
impression of the Science Museum as it may one day 
appear when the building, as originally contemplated, 


“extends from Exhibition Road to Queen’s Gate An 


illustrated handbook, “A Short History of the Science 
Museum”, 1s on sale at the Museum, price ls 


Law of Copyright 


In a Parliamentary written answer, Mr Wilson, 
Piesident of the Board of Trade, states that he has 
appomted a committees “to consider and report 
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whether any, and if so what, changes are desirable 
in the law relating to copynght in literary, dramatic, 
, musical, and artistic works, with particular regard to 
technical developments and to the revised Inter- 
national Convention for the Protection of Literary 
and Artistic Works signed at Brussels in June 1948, 
and to consider and report on related matters”. The 
committee consists of Lord Readmg (chairman), Dr 
T E Alhbone, Mr J L Blake, Mr G Bristow 
Cooke, Miss B A. Godwin, Sir Henry Gregory, Mr 
E M Hugh-Jones, Mr J P Lamb and Mr F E 
Skone James The secretary to the committee 1s Mr 
H W Clarke, of the Patent Office, 25 Southampton 
Buildings, London, W C 2 


Applications of Statistics to Archeology 


In “Some Applications of Statistics to Archxology”’, 
a publication of the Service des Antiquités de Egypte 
(pp 37+19 figs , Cairo Government Press, 1950, 
PT 120), after stressing the scant development that 
has succeeded the pioneer efforts in such a direction 
made by the late Sir Fhnders Petrie almost three- 
quarters of a century ago, Olver H Myers describes 
the use of statistical methods in the treatment of 
archeological data under the following four headings 
the relationship of stone and pottery in a stratzfied 
site, the sizes of sherds from surface sites in tho 
desert, the hardness of ancient pottery, and the 
statistical examination of surface sites The tech- 
niques employed mclude correlation and regression, 
tests for the significance of the difference between 
two observed means and, under the fourth heading, 
elementary combmatorial theory Although the 
results of the last depend on some rather arbitrary 
assumptions and should therefore be treated with 
reserve, the author has shown that there are problems 
ın archeology that lend themselves admirably to 
statistical treatment, and he has established hus 
point by example rather than by precept, an approach 
likely to be effective in attracting the attention of 
archeologists unfamiliar with the methods of 
statistics In such a connexion it may be pomted 
out that the footnote on p 32 relating to tests for 
the significance of a correlation coefficient would 
probably confuse a beginner Again, the fact should 
perhaps be indicated that the test of the significance 
of the difference between two observed means given 
on p 161s an approximate one (due to Cochran and 
Cox), to be used under suitable conditions, instead of 
the exact t-test, when ıb ıs desired to avoid the 
assumption of the homogeneity of the variances In 
the example that illustrates the method, however, 
the variances are almost identical and the use of the 
t-test would be justified 


Joint Consultation 


A BROADSHEET offering a practical approach to 
jomt consultation m industry has been produced by 
a study group on behalf of the Institute of Personnel 
Management The broadsheet deals only with jomt 
consultation inside mdustrial establishments and 1s 
not concerned directly with that aspect of joint 
consultation which ıs part of the established machmery 
for the negotiation of wages and working conditions 
between employers and the trade unions After a 
historical review of the development of jomt con- 
sultative machinery in British industry since the 
First World War, a further section of the broadsheet 
discusses the reasons why Joint consultation 1s necess- 
ary m imdustry Then comes much useful and 
emmently practical advice on the means of mtro- 


632 


ducing jot consultation procedure into an organiza- 
tion, and this ıs followed by suggestions for keepmg 
the machinery and spint of joint consultation alive 
The broadsheet also contams details of the con- 
stitutions of joint consultative bodies at three firms 
where jomt consultation 1s successfully practised , 
these are, the Works Council of the Northern Branch 
of High Duty Alloys, the Management Advisory 
Committee of Vauxhall Motors, Ltd , and the Works 
Council Scheme of Imperial Chemical Industries, Ltd 
The broadsheet may be obtamed from the Institute 
of Personnel Management, Management House, Hull 
Street, London, W.1, price 2s 6d 


Use of Plastics in Preparing Fossils 


A USEFUL technical article by H A Toombs and 
A E Ruixon, of the British Museum (Natural History), 
concerning & new development of the ‘transfer 
method’ in the preparation of fossils 1s contained 
in the Museums Journal (105, August 1950) The 
early technique of Holm in the preparation of 
graptolites, whereby the fossil was stuck to a glass 
shde by means of Canada balsam and the matmx 
removed by hydrochloric acid, ıs well known In 
1948 Toombs, by using acetic acid instead of the 
mineral acids, showed how the method could be 
applied to most vertebrate remains in calcareous 
rocks It was necessary, however, to use a rubber 
cement instead of Canada balsam, which 1s attacked 
by acetic acid This rubber cement, however, had 
the disadvantage of bemg opaque, thus obscuring the 
original surface of the fossil By using the synthetic 
resin known as ‘Marco Resin S.B 26 C’, the trans- 
parency of the plastic allows the orginal side of the 
specimen to be seen Its adhesive powers are stated 
to be at least as good as those of rubber Laboratory 
details of the process are given in the paper, the 
dentary of a Eugnathid fish from Purbeck limestone 
being selected as an example > 


The Wandering Albatross 


ALTHOUGH well known to sailors and others who 
make sea voyages, not many people have seen the 
wandering albatross in 1ts breeding territory There 
are few places which this great sea-bird, with a 
wing-span of about seventeen feet, finds suitable for 
nesting , ın the southern oceans there are probably 
not more than sıx islands Chief among them is 
Marion Island, one of the Prmce Edward group, 
which 1s situated within the Roaring Forties Its 
suitability as a breeding place for the wandering 
albatross ıs probably due to the weather, which 1s 
extreme enough to exclude human beings but not 
severe enough to endanger the hfe of the young birds 
in their growth to maturity One human being who 
has observed the nest-building, egg-laying, mcubation 
and other habits of the wandermg albatrossis J A 
Bennetts His account ıs recorded in a recent issue 
of Scottish Zoo and Wild Lafe (3, No 2, Jan 1951), 
the article 1s accompanied by some photographs show- 
ing the immature chick and the courtship behaviour 
of adult birds 


Blundells’ School Science Society 


Tux fifth issue of the magazme of the Blundells’ 
School Science Society is yet another example of the 
splendid work being done at many boarding schools 
in Great Britain ın the tramig and inspiration of 
young scientific workers In 1950, besides a series of 
general lectures to the Society rangmg from the 
biology of the south-west Pacific to the production 
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and measurement of high vacua, records were kept 
by individual boys to illustrate the local meteorology, 
entomology and ornithology Five hundred birds 
were ringed by the Ornithological Section of the 
Society, while one group of bird-watchers spent a 
camping week-end recording the birds of the Ponchy- 
down area The Geographical Section toured South 
Devon to study physical formations ın relation to 
land utihzation, and a full account of their observa- 
tions 1s presented The magazine also contains 
prize-winning essays describing original inquiries 
made by boys Those dealing with the reactions of 
nymphs of two species of may-flies to various 
ecological factors, variations in the sex ratio of the 
meadow brown butterfly and the investigation of 
double flower specrmens of ladysmock are particularly 
noteworthy, as are a number of contributions by the 
teaching staff 


Smithsonian Annual 


1948-49 


THE annual report of the Board of Regents of the 
Smithsonian Institution for the year ended June 30, 
1949 (see Nature, 165, 641, 1950), has now been | 
issued bound with the General Appendix (Publication 
3996, pp 422+82 plates, Washmgton, DC 
Government Prmting Office, 1950, 275 dollars) 
This includes reports of mvestigations made by 
collaborators of the Institution, as well as some 
memoirs of a general character or on special topics 
that are of mterest or value to the numerous cor- 
respondents of the Institution Among these are Sir 
Harold Spencer Jones’s Arthur Lecture on the 
determination of precise tıme, Prof F E Zeuner’s 
address to the Royal Institution on tıme m evolution, 
H Friedman’s paper on the “Breeding Habits of 
the Weaver-Birds a Study m the Biology of 
Behaviour Patterns”, E H Walker’s article ‘New 
Zealand, a Botamst’s Paradise”, and A V Knidder’s 
paper on the archeological importance of Guatemala 
The rest of the papers have been previously published 
elsewhere, though some, such as those of E Hubble 
on the 200-m Hale telescope and some of the 
problems ıt may solve, and E D Walker on “Animal 
Behaviour’, may not be easily accessible to British 
men of science 


Institution : Report for 


Technical Information and Documents Unit 


THE Technical Information and Documents Unit, 
which for a number of years has been attached to the 
Board of Trade, has become a part of the Information 
Services of the Department of Scientific and Industrial 
Research The Unıt has a large collection of unpub- 
lashed documents, which contains valuable information 
on the production and use of substitute materials, 
and these are at the disposal of industry in Great 
Britam There is a small Technical Section for 
assistance in the selection of material to meet specific 
needs, and a reading room ıs provided for those 
wishing to make a detailed study of drawings and 
documents Alternatively, photocopies can be 
supplied at moderate charges The Unit is still at 
Lacon House, Theobalds Road, London, WC 1 


Zoological Society of India. Officers 


OFFICERS of the Zoological Society of India have 
been elected as follows. President, Prof K N 
Bhal, professor of zoology, University of Lucknow 
Vice-Presidenits Dr S L Hora, director, Zoological 
Survey of India, Calcutta, Dr M A Moghe, prin- 
cipal, Amraoti College Secretary Dr M L Roon- 
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wal, forest entomologist, Forest Research Institute, 
Dehra Dun ‘Zreasurer Dr B S Chauhan, Zoo- 
logical Survey of India, Calcutta Editor Dr B N 
Chopra, fisheries development adviser, Government 
of India, New Delhi Members of Council Dr 
H S Pruthi, plant protection adviser to the Govern- 
ment of India, Mimstry of Agriculture, New Delhi, 
Dr N K Panikkar, chief research officer, Central 
Marme Fisheries Research Station, Mandapam , 
Prof A B Misra, professor of zoology, Banaras 
Hindu University , Prof H R Mehra, professor of 
zoology, University of Allahabad, Prof R V 
Sesharya, professor of zoology, Annamalaı Univer- 
sity, Prof Bhaskaran Nair, professor of zoology, 
University College, Trivandrum 


Information Bulletin of the US National Academy 
of Sciences and National Research Council 


THE United States National Academy of Sciences 
and the National Research Council are now issumg 
free of charge to all organizations and individuals 
directly associated with the Academy or the Research 
Council a new information bulletin, ews Report, the 
first number of which (1, No 1, January-February , 

~pp 20) illustrates the present concept of the scope of 
the new publication It meludes an article on the 
scientific man-power situation in the United States, 
by M H Trytten, director of the Office of Scientihe 
Personnel, another by O M Ray describing the 
functions of the Commuttee on Growth, created in 
1945 to advise the American Cancer Society on the- 
support of scientific research in problems of malignant 
and normal growth, and another by R W Crum on 
the work of the Highway Research Board Features 
such as ‘Science News”, ‘Scientific Personnel” and 
“International Relations” record activities in different 
branches of science, openings such as Fulbright 
fellowships, trends m advanced traiming, and the 
activities of the international scientific unions 
Besides the calendar of mternational congresses 
meluded in the last-named feature, there are a 
further schedule of meetings durmg the year of 
affihated societies and a calendar of meetings of the 
Academy and the Research Council, with a hst of 
their new publications The annual subscription for 
those not receiving News Report automatically 1s 
2 dollars, to be sent to the editorial office at 2101 
Constitution Avenue, Washington 25, D C 
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University of London Appointments 


THe followmg appomtments have been made 
in the University of London Dr D R Crofts, 
to the University readership ın zoology tenable at 
King’s College of Household and Social Science, from 
October 1, Dr Werner Ehrenberg, to the University 
readership in physics tenable at Birkbeck College, 
from October 1 


"New Inhibitors of the First Stage of the Blood- 

clotting Process ” 7 

Dr E Hecur, whose communication under this 
title appeared ın Nature of Febiuary 17, p 279, 
points out that ıt does not quite conform to the 
teprints which have been prepared thus, for 
‘Sphingosine has the same solubility properties as 
Tocantins’s ‘anticephalin’® but differs from the latter 
by bemg thermostable’ read (as ın reprint) 
‘Sphingosine has the same solubility properties as 
Tocantins’s ‘anticephalin’, but the latter has been 
shown by paitition chromatography to be a mixture 
of our non-protein activator, sphingomyelin and 
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sphmgosin” The following 1eference should also be 
added Tocantins, L M, and Carroll, R T, “Blood 
Clotting and Allied Problems”, edited by J E Flynn, 
New York (1949) 


Announcements 


Dr Irmo HELA, at present assistant professor of 
geophysics in the University of Helsink: and lecturer 
in meteorology in the Institute of Technology, 
University of Finland, has been appointed assistant 
professor of oceanography in the University of Miami 
Marine Laboratory Dr Hela will carry out 1esearch 
into problems connected with the Florida Current 
and other water-movements in the Gulf of Mexico 
and Caribbean Sea 


Tae Textile Institute, at 16 St Mary’s Parsonage, 
Manchester, 3, 1s prepared to assist research con- 
ducted on cotton spmning, doubling and twisting, 
and 1s offermg grants from the Frank Wright 
Memorial Fund to persons of British nationality 
Further details can be obtamed from the general 
secretary of the Institute 


Tae Medical Research Council is offering a Kath- 
leen Schlesinger fellowship for research on the origin 
and nature of cysts of the brain whether arising from 
tumours or not or for studies of other conditions of 
the central nervous system as the Council may 
permit The fellowship is ordinanly tenable at the 
National Hospital for Diseases of the Nervous 
System, Queen Square, London, W C 1, and 1s worth 
£700-1,000 a year for one year intially and renew- 
able up to three years Application forms, obtainable 
from the Secretary, Medical Research Council, 38 
Old Queen Street, London, S W 1, must be completed 
by May 31 


TxE Development Commission announces that it 1s 
offering a few grants to British postgraduate honours 
students for traiming ın research problems in marme 
or freshwater science, which is designed piumarily 
to fit them for employment either ın the fishery 
research services of the Ministry of Aguiculture and 
Fisheries and the Scottish Home Department or in 
a marme or freshwater biological research institute 
The grants are worth £220-300 a year with extra 
university fees paid, together with a marriage allow- 
ance, and are tenable initially for one year but 
renewable up to a maximum of three years Applica- 
tion forms, to be returned by June 1, can be obtained 
from the Secretary, Development Commission, 6a 
Dean’s Yard, Westminster, London, 8 W 1 


Tae Department of Inorganic and Physical 
Chemistry of the University of Leeds is arranging a 
postgraduate summer school on “Optical Crystallo- 
graphic Methods”, to be held in Leeds during Sep- 
tember 3-14, which will be simular to those organized 
at University College, Swansea, in 1946 and 1947 
The course will provide basic training in the theory 
and use of the polarizing microscope in the study of 
crystals and othe: birefringent materials, and m the 
appheations of the instrument in other branches of 
science and technology Fees for the course are 15 
guineas for tuition and 9 guineas for accommodation 
Enrolment forms, obtainable from Miss M Spink, 
Assistant to the Director of Extra-Mural Studies, 
University, Leeds, 2, must be completed by May 11 


Erratum In the communication ‘“Antitumour- 
igenic Action of Steroids ” by Prof A Lrpschut, 
et al mn Nature, February 10, on p 236, col 1, par 3, 
line 2, for “4 ugm ” 10ad “42 ugm ” 
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NEUTRON-INDUCED ISOMERS OF XENON: A NEW ISOMER 
OF XENON-129 


By INGMAR BERGSTROM 


Nobel Institute of Physics, Stockholm 


CCORDING to nuclear shell theories, xenon 
should have 1somers for each odd mass number 
equal to, or less than, 135 Xenon-127 and -135 show 
isomerism. according to Seaborg’s tables, xenon-131 ? 
and xenon-133" have recently been shown to have 
1somerie states The failure to observe the metastable 
xenon-129 could be due to a short half-life, soft con- 
version electrons or to its having nearly the same 
half-life and energy as another isomer of xenon 
In order to search for the metastable xenon-129, 
xenon. was irradiated ın the Bepo at Harwell After 
irradiation the xenon activities were electromagnetic- 
ally separated at this Institute The B-activity as a 
function of the position on the aluminium collector 
foilis shown in Fig 1 As can be seen from the graph, 
all odd mass numbers show @-activity except 135 and 
125, the half-lives of which are too short to be 
observed The collector foil was cut ito strips 
according to the activity spectrum of Fig 1 Each 
mass number was separately investigated with the 
B-spectrometer In this way we have obtained the 
following prelummary results for the Jong-lved xenon 
isomers produced by pile neutrons 
Xenon-127 Fig 2 shows the 8-spectrum of 
xenon-127, the half-life of which 1s about 30 days 
Electron lınes of the followmg energies were found 
22 8, 26 8, 51 8, 112, 187, 166 and 196 keV The 
first two hnes have energies in agreement with the 
Auger lines K-2L and K~L—M of iodine, which would 
mean that the long-lived xenon-127 decays mamly by 
K-capture to 10dine-127, since no positive or negative 
8-particles were observed 
The weak 51 8-keV line 1s interpreted as an L-line 
of a y-1ay of the energy 57 keV The corresponding 
K-line would then have the energy 23 8 keV and 
cannot be resolved from the first Auger lne The 
itensity ratio of the first two Auger limes has been. 
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Fig 1 Xenon achvity spectrum The real half-width of the 
activity linesis 8mm The broadening of the lines ın the figuie 
is due to the width of the lead slit used close to the -tube 
Hialf-lives within brackets not measured in this investigation 


measured for xenon and cæsium, and this 1atio was 
about 2 0 m both cases For the Auger lmes found 
in the decay of xenon-127, this value was 3 0 
indicating that about 03 of the mtensity of the 
22 8-keV hne should be due to a conversion line 
The intensities and energies of the lines at 166 and 
196 keV are consistent with the K- and L-hnes of a 
y-ray of energy 200 keV The conversion lines at 
112 and 137 keV are most probably K-lines y-Rays 
of the energies 57, 145, 170 and 200 keV are then 
associated with levels ın 10dine-127 The sum of the 
energies of the first two y-rays 1s equal to that of the 
fourth one withm the hmut of error The position of 
the third level fiom which the 170-keV y-ray ıs 
_emitted cannot be given unambiguously from 
ee-coincidence results in the $-spectrometer, due to. 
reasons of intensity (ote added wn proof Using a 
sodium iodide scintillation spectrometer, a y-ray of 
the energy 365 keV was later found It should be 
noticed that the sum of the energies of the 170 and 
200 au y-rays 18 equal to the energy of the 365 keV 
y-ray 
Both activities belonging to xenon-127 have been 
investigated by Creutz et al*, who in the longer 
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Fig 2 Conversionlines of electromagnetically separated xenon-127 
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activity report two electron groups with the range 
35 and 350 mgm Al/em? The first group 1s con- 
sistent with our measurement, but the second group 
(corresponding to a y-energy of about 900 keV ) 
might be due to contamination, since 16 1s not found 
in our separated sample Creutz et al have suggested 
that the 75-s activity 1s responsible for the isomeric 
transition Our measurements mdicate that the 
30-d activity 1s associated with the decay of the 
ground-state of xenon-127 This isomer would be 
an exception to predictions based on the nuclear 
shell model of M G Mayer, which has been pomted 
out recently by P Axel* 

Xenon-129 A new xenon activity of mass number 
129 has been discovered ‘The half-hfe ıs 8 0 4-0 2 
days and the y-energy of the 1somelic transition 
196 +2 keV The intensity ratio of the K and 
L -+ M conversion electrons 1s about 21 The half- 
life and the energy make the multipole order 56 
probable Nuclear shell theory predicts the spin 
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Fig 3 Conversionlines of electromagnetically separated xenon-129 


11/2 for the isomeric state The spin of the ground- 
state of xenon-129 ıs 1/2 The radiation would then 
be electric As the spin of the stable xenon-131 1s 
3/2, the isomeric transition would in this case corre- 
spond to a mixture of electric and magnetic radiation, 
provided the isomenc state has the spm 11/2 It 
_is then surprising that A g|(NL+N m) for xenon-129 
“ and -131 are so close (~2 1 and ~1 9 respectively) 
This sumilarity can be explained if the spin of the 
isomeric state of xenon-129 1s 9/2, which, however, 
would be an exception to the predictions of the 
J—J shell theory 
As no other conversion lnes were found in the 
xenon-129 sample, ıt ıs possible that the isomeric 
state is the lowest excited level ın xenon-129 The 
B-transition 12] — ™°Xe would then occur between 
the ground-states Because of the low 8-energy, 
120 keV 5 and the spin difference 7/2-1/25, the 
f t-value for the 8-transition would be very mgh, in 
agreement with the long half-hfe of 10dime-129° 
Xenon-131 The K- and L-conversion lines of an 
isomeric y-transition with an energy of 163 keV 
have been observed 


NK 219 
NL + NM 


Thus the xenon isomer produced ın the decay of 
10dıne-131 ! 1s identical with the neutron-produced 
activity 

Xenon-133 In addition to a 6-contmuum and the 
strong conversion lines of an 81-keV y-ray, we have 
observed the weak conversion lines of a 232-keV 
y-ray, which has recently been reported by us? as 
being associated with an isomeric transition in 
xenon-1338 The resolving power of the $-spectro- 
meter was 1 per cent in this measurement and about 


5 per cent in the other cases As 
—NE__. 23, 
Nr + Nu 


an isomeric transition associated with xenon-133 
seems to be well established 

Further communications dealing with these prob- 
lems will appear m Arkw for Fysik 

We wish to express our thanks to the Isotopic 
Division at Harwell for their excellent service and 
‘their interest ın the rare-gas irradiations 
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A LONG-PERIOD CHANGE IN 
RADIO-FREQUENCY RADIATION 
FROM THE ‘QUIET’ SUN AT 
DECIMETRE WAVE-LENGTHS 


By W N CHRISTIANSEN and} V HINDMAN 


Division of Radiophysics, Commonwealth Scientific and 
Industrial Research Organization, Australia 


T decrmetre and centimetre wave-lengths, the 
radiation flux from the sun changes from day 
to day in a manner related to the daily change in 
sunspot areal? or number Pawsey and Yabsley? 
found that this radiation could be divided into two 
components, one of which was correlated with the 
visible sunspot area, and the other identified with 
thermal radiation from the quiet sunt? They pointed 
out that some observations then available suggested 
a change ın the latter component durimg the sunspot 
cycle, but that more observations were required 
before this could be established Such a change 
was predicted by van der Hulst®, on the basis of 
an observed dacrease in the electron density of 
the corona towards the mmimum of the sunspot 
cycle 
At this laboratory, observations of solar radiation 
have been made over a large part of the period since 
1947 on wave-lengths of 50 and 25 cm, and since 
1948 on 10 and 3 cem Results of measurements on 
107 cm made by Covmgton® durmg the period 
1947-49 are also available The records have been 
examined to see if the eftective temperature of the 
quiet sun 1s changing 1n the period since the maximum 
phase of the solar sunspot cycle 











| Freq Percentage increase over base temperature per | 
hundred units sunspot area 7 

! Year = 

| 50 cm 25 em 10 cm 3 cm 

1 1947 25 35 88 5 

| 1949-50 12 20 18 5 





Unıt of sunspot area = 10-5 of the solar disk 


In Fig 1 the daily value of the effective solor 
temperature at a wave-length of 25 cm 1s plotted 
against visible sunspot area for two periods the 
first from August to November 1947, when the 
average sunspot area was approximately 210 x 10-5 
of the disk area, and the second from September 
1949 to June 1950, when the average sunspot area 
was 160 x 10° The dotted lnes indicate the 
average temperature for a given value of sunspot 
area, and when extrapolated to zero sunspot area’ 
give the ‘quiet sun’ or ‘base’ temperatures It 1s 
seen that, although there was a significant reduction 
in the slope of the lme of best fit relating effective 
solar temperature to sunspot area, the base tempera- 
ture did not change apprenably in the two-year 
interval between the two sets of measurements A 
similar change of slope without change of base-level 
was observed on a wave-length of 50 cm Covimgton, 
on the other hand, reported to the 1950 Conference of 
the Union Radio-Scientifique Internationale that his 
10 7-em records show a gradual fall in effective solar 
temperature of about 20 per cent between 1947 and 
1949 
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i VısıbleJsunspot area (unit = 107° of solar disk) 
Left, August-November 1947, right, September 1949-June 1950 = 
Fig 1 Compaison of effects of sunspots on effective solar temperature during 1947 and 1949-50 at a 


In 1950, however, a marked 
diop in the base-tempera- 
tures was observed on wave- 
lengths of 10, 25 and 50 cm, 
commencing in July on 25 om 
and in August on 10 and 
50 cem ‘This is illustrated 
in Fig 2, which ıs similar 
to Fig 1 but shows the 
results of observations on 
3, 10, 25 and 50 em, with 
recent observations indicated 
distinctively On 25 em, 
all but one of the daly 
1eadings of effective təm- 
perature durmg July—Sept- 
ember fell below all pre- 
vious ones for 1950, despite 
the imclusion in ,the latter 
of many cases of smaller 
sunspot area At a wave- 
length of 3 em no change 
greater than the uncertainty 
of observations was found 
Similarly, at the longer wave- 
length of 150 em, Dr C W 
Allen has informed us that 
he has detected no change 
gieater than the experi- 
mental uncertainty of 10 per 
cent 

The observed decreases 
on wave-lengths of 3, 10, 
25, 50 and 150 cm’ are 
0, 20, 45, 35 and 0 pe 
cent, so that the effect ap- 
pears to be confined to the 
decrmetre wave-lengths This 
is consistent with a de- 
crease in coronal electron 
density, as suggested by van 
der Hulst 

The observations 
here appear to 
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that the base-level 
of the effective 
solar temperature 
18 subject to long- 
term variations It 
18 proposed to m- 


vestigate the re- 
lation between these 
changes and the 


solar cycle when ob- 
servations have been 
carried out over 
a sufficiently long 
period 

We wish to ac- 
knowledge the help 
of Dr J L Paw- 
sey and Messrs 
H C Minnett and 
D E Yabsley, who 
have been  associ- 
ated with the 
work, and Messrs 
G Fairweather, 
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Scatte: diagiams of effective solar temperature during 1950, showing drop ın base- 


emperatures at decrmetre wave-lengths 1n the later months 
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A J Harragon and G H Trensky, who made many 
of the observations 
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GOVERNMENT AID FOR THE 
SOCIAL SCIENCES 


‘WO recent issues of Planning are broadsheets 
on “Government Aid for the Social Sciences’’*, 
in which Political and Economic Plannmg has 
reviewed some of the developments in this field since 
the end of the War The success with which some of 
the techniques developed ın the social sciences were 
used durmg the War, the mcreasing emphasis on 
social change, the special need in Great Britain for 
achieving a greatly improved rate of productivity and 
the realization that this depends to no small extent 
on improved human relations have all persuaded the 
Government to make increased provision for the 
needs of the social sciences The first broadsheet 
examines the position in the universities, while the 
second reviews what has been done under the 
Research Councils, by the Departments of State and 
as regards the human factor in industry 
The stimulus came largely as a result of the recom- 
mendations of the Clapham Committee on the 
Provision for Social and Economic Research, which, 
however, as regards finance, confined its recommend- 
ations to the universities Planning considers that 
the support that has been forthcoming in the past 
three or four years has, on the whole, been generous, 
and that ıt is no fault of the Government if, in terms 
of endowment and prestige, the social sciences are 
still the poor relations of the natural sciences While 
the full effect of the mcreased provision cannot yet 
be judged, the broadsheets suggest that a critical 
point ıs now being reached and that important 
matters are commg up for decision which will 
determine the future of the social sciences for many 
years to come 
Taking as a guide the Clapham Commuittee’s 
interpretation of 1ts field as including economics and 
economic history, sociology, social anthropology and 
social psychology, political science, demography, 
economic and social statistics, and certain branches 
of medical statistics and law, Planning estimates 
that university expenditure on the social sciences in 
1948-49 was £397,008, or 4 2 per cent of the total, as 
agamst £115,909 or 3 0 per cent ın 1938-39 The 
university staff has increased from 291 ın 1937-38 to 
604 ın 1949-50, and in 1948-49 1,057 honours degrees 
` were awarded, or 10 2 per cent of those awarded in 
all subjects, as agamst 335 or 6 4 per cent in 1938-39 
Most of the money has gone to mcrease the teachmg 
staffs, and here, particularly ın sociology and related 
subjects, expansion has been limited by the scarcity 
of well-qualified people Some further expansion of 


* Government Aid for the Social Smences (Political and Economie 
Planning, 16 Queen Anne’s Gate, London, SW 1) 
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staff stall seems to be needed, and the cistmbution 
over the different subjects ıs still uneven 

The first question for decision 1s whether the ear- 
marked grants for the social sc ences should continue 
in the next quinquennium or whether they should be 
merged ın the general or block grants made by the 
University Grants Committee to universities Plan- 
nang clearly does not consider that a reasonably 
satisfactory level of development has yet been reached 
im. the social sciences for the earmarked grants to be 
discontinued so eaily The social science faculties 
in each university would thereby be mvolved m a 
struggle with other faculties over the distribution of 
the money, ın which their early stage of development 
might be a serious handicap and in which ıt might 
be difficult for them to obtam even the same money 
as before a 

Attention 1s also directed to a further reason for 
giving special treatment to the social sciences. So 
far, the amount of new research which could fairly 
be attributed to the earmarked giant 1s comparatively 
small, chiefly because the universities have nghtly ın 
this phase concentrated on training the social scientists 
of to-morrow This ıs in accordance with the prionty 
generally recommended in the report on scientific 
man-power The purposes of the Clapham Committee 
will not be fulfilled, however, unless more research 
opportunities are created, and the problem in the 
next quinquennium is likely to be one of finding 
research jobs for some of the abler students who are 
now being produced in greater numbers 

The universities still depend mamly on the great 
charitable foundations for research in this field, the 
Rockefeller and Nuffield Foundations alone providing 
£296,000 over periods of from two to ten years, and 
the Clapham- Committee has urged that more money 
should be provided from official sources on a per- 
manent and routine basis Planning hopes that the 
universities will also seriously consider whether, 1f 
funds are insufficient to develop every side of the 
work, emphasis should not, during the next phase, be 
put on research into one of the less well-established 
diserplines of sociology, social anthropology and 
social psychology 

What matters most to the social scientist 1s the 
number of opportunities which exist for research and 
the use which 1s made of his special skill and experi- 
ence and also of the results of his work This makes 
necessary a review of the activities of the various 
Government bodies and other institutions by which 
the grants are made The extent of these activities 
1s llustrated, rather than comprehensively described 
in the second broadsheet 

While the mam work of the Medical Research 
Council falls outside the province of the social 
sciences, work on some aspects of physiology and 
psychology, especially ın the fields of dustrial and 
occupational health, provides some of the basic 
material about human behaviour for the social scientist 
Besides the Applied Psychology Unit at Cambridge, 
there are the Group for Research in Industral 
Psychology, the Occupational Psychiatry Unit at 
the Maudsley Hospital, the Social Medicine Research 
Unit at the Central Middlesex Hospital and the 
Statistical Research Unit at the London School of 
Hygiene and Tropical Medicine The Department of 
Scientific and Industrial Research has recently begun 
to show a direct interest ın the social sciences arising 
out of the ‘operational research’ approach to indus- 
tral problems and the encouragement given to- 
research associations to make detailed productivity 
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studies The Advisory Council has expressed the 
opmion that the research associations should be free 
to undertake investigations, mcluding economic and 
sociological studies, in any field of science and con- 
siders that the lnkmg of physical science and 
engineering with economic studies withm industry 
holds much promise for the future The Development 
Commission 1s also able to make grants from the 
Development Fund for mvestigations and surveys 
of special rural problems and has already made grants 
for surveys of small-scale industries in country towns 
in various regions 

From the Colonial Development and Welfare Funds 
some £776,000 has been available for social science 
and economic research, and a Colonial Social Science 
Research Council has been set up to administer 
grants for such purposes The Council has already 
established three research institutes—in the West 
Indies, and in East and West Africa—while the work 
of the existing Rhodes—Livingstone Instatute ım 
Central Afmca has been expanded by a grant of 
£100,000 over five years Research into economic” 
problems affecting the Colonies ıs supervised and 
supported by the Colonial Economic Research Com- 
mittee With minor exceptions the Departments of 
State dealing with economic and social affairs have 
taken httle direct mterest ın research m this field, 
although some, lıke the Home Office and the Ministry 
of Health, have specific powers under recent Acts to 
commussion or make grants for research The recent 
report of the Committee on Qualifications of Planners 
stressed the need for the social sciences to contribute 
to the work of the Mimstry of Town and Country 
Planning , but the activities of the very few research 
officers of the Muustry are neither properly co- 
ordinated nor, for the most part, concerned with any 
but short-term questions The Ministry of Education 
carries out no research but has made grants of more 
than £20,000 since the end of the War to the National 
Foundation for Education and Research, which, 
however, 1s left free to plan 1ts own research and has 
an income of £8,000-9,000 a year, chiefly from 
corporate subscriptions 

Of the work of the so-called ‘economic’ Depart- 
ments, including under this head the General Register 
Office, the broadsheet remarks that the immense 
amount of work of interest to the social scientist 1s 
handled by the Departments concerned rather as 
technical processes than as research jobs One par- 
ticular project mentioned 1s the study of industrial 
location which, in 1948, the Industrial Location 
Division of the Board of Trade invited the National 
Institute of Economic and Social Research to under- 
take There are also the various Commissions, such 
as the Monopolies Commission and the Royal Com- 
missions on Population and on the Press, which have 
instituted extensive inquiries, and the Government 
Social Survey, which was estabhshed ın 1946 as a 
permanent part of the machinery of government, 1s 
also participating ın the wider research field The 
Committee on Industrial Productivity, set up ım 
December 1947, was given a Panel on Human Factors 
affecting Productivity, and, although the parent 
Committee has now been dissolved, the work of the 
Panel is bemg continued, divided between the 
Medical Research Council and the Department of 
Scientific and Industrial Research 

The general conclusion reached by Planmng m 
these broadsheets ıs that the work bemg carried on 
1n the, social sciences has so far been more impressive 
im scale than m quality Some concern 1s expressed 
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that the expansion of the teaching facilities m the 
social sciences at the universities will not of itself 
attract a sufficient proportion of the best under- 
graduate materal or provide adequate research 
opportunities for the newly trained people There 
are also many social and economie problems which 
still await systematic mvestigation The independent 
research institutes have also an essential contribution 
to make to the advancement of research in the social 
sciences, particularly on more ‘applied’ problems and 
where team-work by people trained in different 
disciplines 1s required The administration of funds 
in support of such institutes would be more con- 
veniently conducted by a Social Science Research 
Council, and Political and Economie Planning sug- 
gests that the establishment of such a Council should 
be reconsidered ın the hght of a full and critical 
examination of the work and needs of these research 
institutes Finally, the broadsheet welcomes the 
decision of a representative group of social scientists 
to establish a new professional association to brng 
together all those who are interested ın the scientific 
study of society and to undertake the various functions 
appropriate to an organization with this object Such 


a body should have an excellent opportunity of ras- * 


ing the standards and the prestige of the particular 
social sciences with which 1t will be concerned 


FUTURE OF THE OVERSEAS 
FOOD CORPORATION 


INCE the second annual repoit of the Overseas 
Food Corporation was issued last autumn, both 
the Corporation and the Government have accepted, 
in their main essentials, the recommendations in tho 
report of the Kongwa Working Party for restriction 
of cultivation over the next three years to about 
12,000 acres These recommendations were also 
taken into account by the Corporation m preparmg 
a revised long-term plan for the East African Ground- 
nut Scheme This plan has now been issued as an 
appendix to a White Paper on the Future of the 
Overseas Food Corporation* m which the Govern- 
ment announces its decision to write off the £36 
millions already expended on the scheme and to 
transfer to the Colonial Office the responsibilty for 
the revised plan which 1s now regarded as a scheme 
of large-scale experimental development to establish 
the economics of clearmg and mechamzed, or partly 
mechanized, agriculture under tropical conditions 
Even on the modified basis now proposed, the scheme 
cannot fail to be an umportant contribution to the 
economic development of Tanganyika, and the 
results of the experiments bemg undertaken may be 

of value m many other tropical territories 
The Corporation’s new proposals cover a period of 
seven years up to 1957 They envisage no further 
land-clearing at Kongwa or Urambo after the end of 
1950 Of the 90,000 acres cleared-at Kongwa, about 
24,000 acres are to be set aside for agriculture, of 
which 12,000 will be under crop each year, the 
remamder of the cleared land bemg available for 
grazing The object ıs to conduct fully costed field- 
scale trials on a limited acreage for three years, when 
@ further review will be made, ın the light of the 
* Overseas Food Corporation The Future of the Overseas Food 


Corporation (Cmd 8125) Pp 20 (London HM Stationery 
Office, 1951} 9d net 
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1esults achieved, of the possibilty of again extending 
arable agriculture over some or all of the remainder 
of the cleared land It 1s not expected that more 
than 45,000 out of the 65,000 acres cleared at Urambo 
wil be available for agmculture for the harvest of 
1951, but 60,000 acres will be ready later Of the 
20,000 acres felled in the Southern Province, 7,000 
acres will be available for agriculture for the 1951 
harvest, and durmg the current wet season a further 
40,000 acres are bemg felled with the two land- 
clearmg teams built up for that purpose Thereafter, 
the Corporation proposes drastically to reduce the 
tractor force to the mmimum required to complete 
the remainmg operations on this 40,000 acres and to 
adopt a slower and cheaper method of land clearmg 
involving the substitution of hand labour for part of 
the work at present done by machmes Under this 
scheme the same tractor force mght be expected to 
fell an additional 15,000 acres of land per year, and 
the Corporation contemplates that the same acreage 
would be brought into cultivation each year, giving 
by 1957 a total of 105,000 acres fully cleared for 
agriculture and a further 35,000-45,000 acres m 
various stages of preparation In this revised scheme 
all three areas, with one exception at Kongwa, will 
be farmed in units of 1,500-6,000 acres, under 
intensive supervision by men who can gam an 
intumate knowledge of the land which they farm, 
instead of the 30,000-acre units omgmally proposed 
The Corporation stresses the need for contimuity of 
agricultural operations over a period of at least seven 
years in the mterests both of efficiency and of the 
morale of the staff which, ıb ıs now admutted, has 
suffered from past uncertainties and changes of 
plan 

The Government 1s satisfied that some assurance 
of continuity 1s reasonable and indicates 1ts firm 
intention, provided the costs do not greatly exceed 
the estimates, that funds should be provided to 
enable farming operations to contmue for seven 
years It approves the proposal for a review m 1954 
before decıdıng on what scale furthe: felling and 
clearmg should be undertaken It is estimated that 
over this seven-year period a further £6 million will 
be required, without allowmg for any contingencies 
or for any bush clearmg after 1954 While the 
Corporation does not consider that on the basis of 
the new plan its needs alone would justify the com- 
pletion of the new part of Mtwara, in the light of 
decisions by the Tanganyika Government and the 
East African Railways and Harbours Administration 
to construct and improve feeder roads and to extend 
the railway sixty mules westward from the groundnut 
area, the Corporation has agreed, with the concurrence 
of the Government, to complete the port and the 
1ailway connecting 16 with the existing Ime 

The conclusions on which this revised plan ıs based 
ate clearly stated in the appendix First, the attempt 
to produce crops economically on land which has 
been cleared for agriculture at a great cost ın money 
and human effort must be sustained for a sufficiently 
long period—put at a mimimum of seven years—to 
show conclusive results Second, the areas selected 
for development are capable of giving good yields of 
groundnuts and have done so on the small experi- 
mental farms The problem yet to be solved is that 
of reproducing something approaching these results 
ona large scale It1s now concluded that the ground- 
nut 13 not a plant which lends itself readily to mass 
methods over vast acreages, and that the attainment 
of economic yields demands mtensive farming 
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Third, the clearing of forest and bush by wholly 
mechanical means from land of the type oecupied by 
the Corporation has proved impracticable within 
either the time or the cost envisaged m earlier plans , 
it cannot be done at an economic cost in relation to 
the value of the arable land created. Fourth, the 
Corporation considers that ıt would be wasteful not 
to utilize, at least for a maximum tree-felling effort 
(the most efficient and economical of the mechanized 
operations) durmg the coming wet season, the 
accumulated resources m communications, mstalla- 
tions, Machines and man-power which have been 
built up over the past three years Finally, provision 
must also be made from the capital remaning at the 
disposal of the Corporation to cover commitments, 
mainly worthless, from the past and for some reserve 
agamst unforeseen contingencies in the execution of 
any revised plan 

The plan formulated is accordingly designed to 
establish, by agricultural practices and scientific 
experiments, a pattern of agriculture which will 
utilize economucally all the cleared land available and 
which, if successful, will pomt the way to future 
development, to equip all the cleared land with 
permanent installations and adequate machmery and 
umplements, without which the capital expenditure 
on land clearing will be wasted, and to establish 
that sense of permanence and stability without which 
no constructive objective can be achieved efficiently 
The plan should also execute in the Southern Province 
the first stage, extending to 1957, of what may 
become, as a result of a later review of the economic 
prospects, a scheme to develop the total area capable 
of bemg serviced from Nachmgwea, utilizmg the 
installations, machinery and man-power already 
accumulated ; 

The revised plan thus appears to offer reasonable 
prospects of turning to the best account the resources 
already engaged and the experience gained The 
technical and research aspect may possibly be over- 
stressed, for the proposals scarcely bring out the 
importance of one lesson taught by the failure of the 
larger scheme, namely, the necessity of training the 
indigenous people ın modern agricultural methods if 
balanced progress in development 1s to be achieved 
Stress is rightly laid on the unportance of morale 
and the necessity for reasonable compensation for 
the thousand or so.European staff who will become 
redundant durmg the next three years, but some- 
thing could well have been said of the part that 
Africans are to play m the scheme, for its ultimate 
success must also depend on the transformation of 
mexperienced Africans into successful farmers able 
and willing to reclam and mamtam their own land 


CENTRAL DRUG RESEARCH 
INSTITUTE, INDIA 


HE Council of Scientific and Industrial Research, 

India, launched six of its national laboratories 
during 1950 It has planned eleven such institutions 
so far, and the remamuing five its energetic director, 
Sir Shanti Swarup Bhatnagar, expects to launch in 
the course of 1951 The seventh of fhe series, 
dedicated to research on drugs, was the occasion of an 
impressive inaugural ceremony ın a very picturesque 
setting ın a Lucknow palace on the bank of the 
Gomati on February 17 
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The imperative need for a Central Drug Research 
Institute was stressed in 1947 by the Pharmaceutical 
and Drugs Committee of the Council, and an outlme 
scheme for such a body was drawn up by Dr B 
Mukerjy A planning committee came mto being 
early ın the following year, and a few months later 
the assistant director (planning) was appointed 
After examimmg various suggested locations, the 
Committee decided on Lucknow, as 1b 1s a university 
town with a medical college and a first-rate teaching 
hospital, the Government of the State offered the 
historic Chattar Manzil Palace as a free gift to the 
Couneil to house the proposed Drug Research 
Institute 

Lucknow ıs proud of its many eighteenth- and 
nineteenth-century buildings, and of having evolved 
an architectural style of 1ts own, ornate and tortuous, 
and often seeking to combme Mughal and Western 
elements Chattar Manzil ranks mgh in Lucknow 
architecture An army engineer, Claude Martin, built 
part of the Manzil, but ıt was later acquired and 
extended by successive Nawabs of Oudh The British 
converted the Nawabs’ harem into a club, and now 
renascent India is transforming ıt into a modern 
research centre The architect and engineers of the 
UP Government and the assistant director (plan- 
ning) have had a difficult task m effecting this 
metamorphosis For the present, only a portion of 
the four-storied palace has been converted, but this 
covers quite 25,000 sq ft Certain other portions 
cannot be adapted without considerable expense 
The alterations, including gas and water installation 
and fresh electric wiring, have cost about Rs 7 lakhs 
A new building would no doubt have cost about 
seven times this amount When extensions become 
necessary, these will be planned in architectural 
harmony with the Lucknow-style palace For the 
present, the only altogether new additions to the 
buildings are the gas house and the animal house 
The animal house when completed and equipped will 
have cost about Rs 24 lakhs Four of its rooms will 
be air-conditioned—showing, Sir Shanti humorously 
remarked, tender consideration for animals, for in 
the main laboratory only the director’s room is being 
air-conditioned A nucleus for a workshop has 
already been set up in one of the outhouses, but in 
the near future a more suitable workshop will have 
to be built z 

The Institute will promote drug research, test and 
standardize drugs discovered by the Institute, provide 
expert advice for their further development and pro- 
duction, offer research facilities and advice to scientific 
workers, universities and industry, organize con- 
trolled clinical trials of drugs ın clinics, and dıs- 
seminate scientific knowledge relating to drugs 

To begin with, the Institute has five divisions 
(1) chemistry, (2) biochemistry, (3) pharmacology, 
(4) microbiology and parasitology, and (5) clinical 
science A sixth division (botany, mcluding pharm- 
acognosy) 1s proposed for the near future In 
addition to these scientific divisions, the Institute 
has an animal house, an intelhgence and statistical 
section including a central library, a museum, the 
necessary administrative sections and a cafeteria A 
first-rate herbarum would be necessary for the 
pharmacognosy division 

The inauguration ceremony, presided over by the 
Governor of the United Provinces, Sir H P Mody, 
opened with a speech by the Hon Mr Sri Prakasa, 
Minister for Natural Resources and Scientific 
Research, who referred to India’s creditable con- 
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tribution to ancient medicine, narrating the myth- 
ological origin of the science with the birth of 
Dhanvantri, physician of the gods, who brought 
with him the ‘Three Bitters’ and ‘Three Astringents’ 
—the simples out of which a pharmacopoeia grew 
The Premier and the Health Minster of the United 
Provinces (the latter ıs also chairman of the local 
committee for the Institute) referred to the import- 
ance of the drug mdustry in India’s national economy 
and to the plentiful sources of drugs m India and 
more particularly ın the United Provimees. The 
Hon Rajkumari Amrit Kaur, Minister for Pubhe 
Health, also stressed the importance of the drug 
mdustry and India’s contribution to early medicine 
Sir Shanti Bhatnagar said that the Institute would 
have to be a blending place of old and new knowledge 
“It will be one of the essential functions of this 
Institute to subject remedies used by vads and 
hakens to trial and if vestigations prove them to 
be really effective to propagate their use to save the 
world from misery and disease” Š 

Pandit Nehru, ın declarmg the Institute open, said 
that he attaches great importance to research on 
drugs, but hè has no sympathy with the “‘valetud- 
maran outlook on hfe”, and he ridiculed the polite 
conversation which suggests that bemg healthy and 
robust ıs vulgar, he remarked that»1n his youth he 
had been fascinated by Samuel Butler’s satire and 
the wholesome Erewhonian practice of sending 
criminals to hospital for treatment while awarding a 
term in prison to invalids Pandit Nehru paid a 
tribute to the devotion and industry of those en- 
trusted with the hard work of the initial stages of 
the Institute, and said that 1t had been lucky in 
having had the benefit of Sir Edward Mellanby’s 
guidance, even though he had only been available as 
director for about three months He announced that 
Sir Edward would be succeeded by Dr B Mukerjee, 
director of the Drug Institute ın Calcutta 

The Institute has had the advantage of guidance 
from Colonel R N Chopra, to whose pioneer work 
on drug research tributes were paid by Sir Shanti 
Bhatnagar as well as by Sir Edward Mellanby 
Colonel Chopra was present at the inauguration and 
said ‘Thisis a great day for drug research in India” 
He complained that the cost of essential drugs has 
recently been mounting higher and higher, whereas 
the masses in India are “‘too poor to obtain treatment 
for minor ailments, to say nothing of specific remedies 
required to fight disease The majority of these are 
of forexgn origin and their cost 1s prohibitive because 
commercial firms abroad have spent enormous sums 
of money on their development ” Drug research in 
India hitherto has been sporadic, unorganized and 
haphazard, the Institute would put it on a sound, 
systematic and permanent basis Thanks to its 
varied climatic, meteorological and topographical 
features, India, Colonel Chopra pomted out, has one 
of the richest floras in the world “Plants contammg 
medicinal prmeiples grow abundantly and about 
2,000 of 11,000 species found in India are enumerated 
ım the mdigenous medicme”’ Even work on plant 
chemistry has largely confined itself to alkaloids 
glucosides and essential oils An enormous field, yet 
unexplored, ıs open to investigators 1f plant research 
receives a new orientation in the new Institute and 
plant antibiotics aie also studied Recent work in 
India has shown the presence of substances of anti- 
biotic nature, active against pathogenic bacteria, in 
common Indian plants Collaboration between 
chemists, pharmacologists botanists and micro- 
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ogista i in the new Institute is full of possi ilities 
not only of scientific and academic interest but also 
great practical economic importance to India. 

. Sir Edward Mellanby emphasized that, for a 
tion's health, drugs can at best form the second 
lime of defence; the first line must always be the 
public health services. He referred to ancient India’s 
‘ontribution to the foundation of medicine, especially 
-in the treatment of disease by plant products. It is 

a paradox, he said, that “whereas a large part of the 
_ plants, from which official drugs in the pharmacopwia 
_ are. made, are already. grown in this country, yet 
nany of these drugs are imported in large quantities”. 




































— METHODS OF LABOUR 
PIC TISTICS USED BY LONDON 
TRANSPORT 


N a pape submitted to the Institute of Actuaries 
nd entitled “Personnel Statistics and Sickness 
bsence Statistics”, Messrs. F. H: Spratling and 
'. J. Lloyd, of the London Transport Executive, 
liscuss the importance of a systematic collection of 
lata. on numbers of staff, wastage and sickness 
bsence in a large organization. Simple enumerations 
the numbers employed as well as turnover and 
esa absence rates, they argue, do not form a 
ufficient, basis for the development of a successful 
staff policy. Policy should be based on a study of 
) age and. length-of-service distribution of the 
opulation, which makes it possible to estimate the 
ibers of skilled and’ experienced staff that will be 
and to calculate the financial cost of pensions 
ay: 
Pa the requirements of administrative, 
al and medical planning, London Transport, 
employs a hundred. thousand people, has 
d specialized methods of collecting and 
ysing personnel statistics. The information, 
ed from the employees’ personal record files at 
the various employing departments, is collected and 
‘ecorded in a Central Record of Staff Statistics which 
onsists of three files of punched cards. The Main 
: ile gives up-to-date details for each member of the 
active staff. A duplicate copy, made on December. 31 
f each year, is used to work out the age and length- 
of-service distribution of the population, and appears 
be a useful device for adoption in personnel 
departments. The. Wastage File consists of cards 
providing information for all leavers. The Sickness 
bsence File consists of cards for each spell of sick- 
absence; this differs from systems employed 
elsewhere, which collect on to one card all the absences 
f an individual employee. 
faatage is usually measured by the labour turnover 
te, which expresses the annual number of leavers as 
_ a percentage of the average number employed during 
the year. This rate shows similar shortcomings to 
the crude death-rate, which ignores demographic 
factors such as the age-distribution of the population, 
is not suitable for comparing experiences of 
ant ‘populations. In vital statistics. it is there- 
omary to calculate age-specific mortality 
ila techniques ean be applied to turnover | 






















, and the authors describe in detail a method 
i prove. very useful for the production, personnel and 


g specific rates which refer the number 





y to the number employed in that category. 
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A method B making adjustments for irregular rates 
‘of recruitment is also discussed. The problem of 
calculating specific rates for very short periods is 
complex, and an alternative approach is the statistical 
analysis of the behaviour of new entrants in a given 
period of time. 

Just as age-specific mortality rates are used for 


‘the construction of life-tables, so specific wastage 


rates can be used for constructing-service-tables, and. 
for estimating the trend of the working population. 
This represents an advance over the ordinary 
turnover rates which cannot be used for making 
accurate forecasts of staff changes. It is. hoped. 
that the specific wastage rates will prove a more 
reliable guide for estimating future employment: 
requirements. 

In the section on sickness absence, Mr.. Spratling’ 
and Mr. Lloyd discuss the difficulties of collecting, 
comparable sickness absence statistics. — Absence 
rates are known to vary with the period for which 
sick employees are kept on the books, The authors 
advocate six months as a reasonable period. Other 
research workers consider a period of one: month 
more suitable, and suggest that prolonged absentees 
should be kept on a special register, and excluded 
from the ordinary sickness returns. ‘The authors 
recommend that separate records should be kept of 


short absences lasting less than four calendar days, 


and of long absences lasting four or more calendar 
days. This does not follow the line adopted by other 
organizations, which divide sickness into certified and 
uncertified sickness, where certified sickness tay . be 
less than four days, and the statistics are based ‘on 
working days lost, not calendar days. 

Mr. Spratling and Mr. Lloyd distinguish three. 
absence-rate functions : the attack rate, which shows 
the average annual number of absences per worker; 
the average length of sickness. absence during the 
year; and the sickness absence rate, which is. the 


, product of the other two funetions. Th punched- 


card system makes it possible to analyse the records. 
by age, length of service, duration of absence and. 
type of disease. For the latter: purpose, London 
Transport uses the three-figure International Statist- 
ical Classification of Diseases and Injuries adopted 
in 1948 by the United Nations World Health Organ- 
ization, and a discussion of suitable groupings of | 
various diseases is included in the paper. a 

A number of appendixes discuss the recording and 
classifying of sickness absences, ways of dealing with — 
absences occurring in separate calendar years, and 
methods of calculating specific absence rates. The 
latter refer the number of days lost by special groups 
of staff to the numbers employed in those particular 
groups. It should be pointed out that the absence 
rates used by London Transport are not the. usual 
percentage absence rates used in factories, but are a 
measure of the number of days lost per working year, 
which may be 250-300 per worker, while the per- 
centage rates refer to 100 working days. 

The specific sickness absence rates, like the specific _ 
wastage rates, have the advantage that they can be 
used for making reasonable forecasts of the expected 
sickness absence of a population (given normal 
climatic conditions and the absence of epidemics) if 
particulars with regard to age, sex and length of 
service of the numbers exposed to risk are known. A 
knowledge of the likely future loss of time might 


planning departments of industrial organizations. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


‘Phase-Contrast’ Methods and 
Birefringence 


Ir is well known that in determining the refractive 
index of microscopic anisotropic objects by the 
methods of Becke or Schroeder van der Kolk, and 
their variants, it is essential to use properly oriented 
plane-polarized light. Now phase-contrast micro- 
scopy, interference microscopy, Schlieren and dark- 
ground illumination are essentially methods for 
revealing small variations in refractive index (or 
strictly, optical path). It would therefore seem 
desirable, when using these methods with birefringent 
objects, to employ polarized light. I have found this 
to be the case in certain circumgtances. 

The accompanying photographs show how the 
appearance of cellulose fibres depends on the direction 
of polarization. Similar appearances have been found 
with very many natural and synthetic fibres. In 
spherulites and starch grains, two arms of a polariza- 
tion cross appear, and rotate with the polarizer. Such 
effects are best observed when the object is mounted 
in a medium of refractive index fairly close to the 
maximum or minimum refractive index exhibited 
by the object, when parts of the image may bo made 
almost invisible by a suitable setting of the polarizer. 
If this condition does not obtain, the relative intensity 
variation (that is, contrast) may be too slight to 
detect. If the refractive index of the immersion 
medium is intermediate between the maximum and 
minimum indices of the object, the appearance of the 
latter alternates between dark and bright phase 
contrast. This effect must be distinguished from a 
reversal of positive phase contrast which occurs with 
birefringent objects producing more than a critical 
phase difference, depending on the absorption of the 
phase plate. 
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It has been shown' that even in unfavourable 
conditions phase contrast is an exceptionally sensitive 
method of micro-refractometry, and phase differences 
of the order of 4/100 are not difficult to detect. In 
principle, the sensitivity could be very considerably 
increased by using heavily absorbing phase plates*-*. 
It therefore appears possible that this method could 
be used for detecting extremely weak birefringence in 
biological objects, of an order similar to that described 
recently by Swann and Mitchison in their remarkable 
improvement of polarizing microscope technique‘. 
The new method has the advantage that it is possible 
to observe the whole field of view simultaneously, 
and thus to see the exact relationship between 
birefringent and non-birefringent areas, whereas the 
polarizing microscope selects only the birefringent 
areas. On the other hand, the immersion medium 
must be carefully selected, and it is not always 
possible to use the method for living objects in 
aqueous media, The phase difference as measured 
with the polarizing microscope is, of course, inde- 
pendent of immersion medium (in the absence of 
form birefringence). It may be objected that if the 
phase-contrast method is to be used for the measure- 
ment, as opposed to the detection, of birefringence, 
inaccuracy will be introduced due to the use of 
relatively wide illuminating cones. The error is not 
likely to be large for the type of object usually 
observed by phase-contrast microscopy, and, if 
necessary, a phase plate of low angular aperture can 
be used. 

Very striking effects were found. with interference 
microscopy. In the case of certain liquid crystals, 
areas containing sharp interference fringes alternated 
with quite large clear areas completely devoid of 
fringes when monochromatic unpolarized light was 
used. When a polarizer was introduced, the fringes 
extended into the clear areas, and on rotating the 
polarizer by 90° a dark fringe was replaced by a 
bright one. This provides an interesting illustration 
of the fact that a birefringent crystal actually re- 
solves light into two components, and also that in 
such an object the contrast may be zero unless 





Phase-contrast photographs of paper fibres mounted in Canada balsam, 
magnification x 500 

; horizontal fibre almost invisible ; 

rized light; both fibres visible, but contrast of each intermediate between Figs. 1 and 2 


1, Single polarizer inserted ; 


Cooke positive phase-contrast objective, N.A. 0°65, 


2, polarizer rotated 90°; vertical fibre almost invisible; 3, un- 
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polarized light is used. The moral is that in using 
any variety of ‘phase-contrast’ method, a polarizer 
should. always be available as very considerable 
improvements in contrast may be revealed, as well 
the presence of birefringence. It would, incident- 
ly, -be interesting to study the changes in the 
ologram® of a birefringent object illuminated by 
polarized light. as the plane of polarization is varied. 
Dyson? has shown that his interferometer microscope? 
can be used for the measurement of phase differences 
` eorresponding to about one-fortieth of a fringe. The 
detection sensitivity is probably much greater. When 
unfiltered’ mercury-are light is. used, delicate colour 
thanges can be observed in birefringent objects as 
ie polarizer is rotated. With some types of inter- 
ference microscopy it is possible to observe objects 
rodueing phase changes of several wave-lengths. In 
ach cases birefringence can be measured by counting 
change i in the number of fringes across the object. 
This is “not. normally possible in phase-coritrast 
microscopy, since phase changes differing by a 
whole number of wave-lengths cannot be easily 
distinguished. 
Some caution is necessary in using binocular 
microscopes and eyepiece camera attachments. 
These may incorporate semi-reflecting beam splitters 
which introduce a moderate degree of polarization. 
In many binocular microscopes the plane of polariza- 
differs by 90° in the two eyepieces. Thus, under 
conditions, very..different images may be 
yepiece, even when no other polarizer 
ly introduced... 
he results obtained with crystals, fibres and 
ogical materials will be described in detail else- 
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Electron Microscope Studies of Human 
Breast Cancer 


Winx observing the presence of characteristic 
_ particles in the milks and breast tumours of certain 
high-breast-cancer strains of mice’? and establishing 
he relationship between these particles and Bittner’s 
milk factor®>t, we have been applying the same pro- 
cedures to the study of comparable human material. 
A preliminary report was presented to the Patho- 
ogical ed of Great Britain and. Ireland at 
dinh 


























l yo y copied us with ‘polodieush Trom 
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(Fig. 2) did not contain as many particles as did 
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the teckna previóusly described for the prepara- 
tion of extracts from mouse tissues??, the presence 
of many spherical particles in both samples was 
observed. In the electron microscope these particles 
were similar in appearance to those associated with 
the Bittner milk factor in high-cancer-strain mice, 
though probably on the whole slightly larger. 

Since this date, the milks of two other similar cases. 
have been studied with comparable results; and in: 
the milk from another woman suffering from a cancer 
of the breast which had developed after she had 
given. birth to a child, again similar particles were 
found, though fewer in number. s 

In addition, extracts of eleven human breast 
cancers have been examined and in all of them we | 
have found particles comparable with those inthe | 
milks from human cancer cases. Also, out of twelve - 
milks from apparently healthy women, «eleven 
presented. similar particles in varying numbers. The 
results are summarized in the accompanying table. 








Presence of 
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| Total samples 

| examined | li 4 12. 

++, numerous particles; +, less) numerous aittiolea: H shy onl 

occasional particles ; pon Particles al ment, : 


A comment is necessary : we have o 
the human breast tumours: which conta 
very few particles could, in the main, be 
microscopically as scirrhous in type: ‘they wel 
tough to the knife and extremely difficult to mini 
satisfactorily, even with the MSE blender. Whe 
observed in ordinary: microscopical sections, there. _ 
were fewer tumour cells present than in the softer, 
more fleshy type of tumours, which have invariably, 
so far in our experience, yielded the greatest numbers 
of particles (Fig. 1). ‘These two: characteristics ‘of 
the scirrhous tumours may affect adversely the yield 
of particles in our preparations, in that the mincing 
is necessarily incomplete and thora are fewer tumour 
cells in any case. : 

In general, the extracts of foai breast tumours 
and of the milks from women. with breast 

















similar extracts from the high-breast-canee 
mice in our’ earlier studies: But if some all 
made for the special characters of the 
tumours, the impression we have gained 
obviously limited experience is that there 
particles in the tumours and milks fro T 
patients than in the milks from apparently: hea’ t 
women. : 

Thus we are faced with the fact. that- particles re 
lated in size and appearance to those observed in 
tumours and milks of high-breast-cancer-strain mice 
are detectable, often in high numbers, in (1) human 
breast tumours, (2) milks from women suffering from 
cancer, and (3) some milks from apparently healthy 
women. 

“Gross, Gessler and MeCarty® report the presence 





of particles visible in the electron microscope in the 
> milks of female relatives of breast-cancer patients, 


nd in some of the milks of nursing, healthy women. + 
While the range of sizes of their particles is in general. 
larger than ours, this may be accounted for by their 
somewhat different extraction technique. 
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Fig. 1 Fig. 2 Fig. 3 
Fig. 1. Human breast carcinoma; desiccated, treated with petroleum ether, extracted with distilled water, treated with 
trypsin, filtered through Berkefeld X candle, Chromium shadowed 
Fig. 2. Human milk from a woman with a breast carcinoma; desiccated, treated with petroleum ether, extracted with distilled 
water, treated with trypsin, filtered through Berkefeld N candle, Chromium shadowed 
Fig. 3. Human milk from an apparently healthy woman; desiccated, treated with petroleum ether, extracted with distilled water, 


treated with trypsin, filtered through Berkefeld N candle, 


It is the presence of particles, similar to those in 
human breast cancers, in the milks of women who 
are apparently healthy, which must make for great 
caution in interpreting these results, especially in 
view of the one normal milk (Fig. 3) which contained 
a large number of particles ; though the subsequent 
history of this case is unknown. 

At present it is not possible to offer any inter- 
pretation of the particles observed in the three 
classes of human material ; neither is it known what 
connexion, if any, they may have with malignant 
disease of the breast in man, or with the particles 
associated with the milk agent in high-breast-cancer- 
strain mice. 

R. D. Pass 
L. DMOCHOWSKI 
Department of Experimental Pathology 
and Cancer Research, 


University of Leeds. 
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R. REED 
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Department of Biomolecular Structure, 
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Feb. 20. 
! Passey, R. D., Dmochowski, L., 
Nature, 160, 565 (1947 


* Passey, R. D., Dmochows 
Johnson, P., Nature, 161 


Passey, R. D., Dmochowski, L., Astbury, W. T., and Reed, R.. 
Biochim. Biophys. Acta, 4, 391 (1950). 
* Passey, R. D., Dmochowski, L., Astbury, W. T., 
Johnson, P., Nature, 165, 107 (1950). 
* Gross, L., Gessler, A. E., and MoCarty, K 
and Med. N.Y., 75, 270 (1950). 


Astbury, W. T., and Reed, R., 








L., Astbury, W. T., Reed, R., and 
. 9 (1948), 





Reed, R., and 


. 8., Proc. Soc. Exp. Biol. 





Chromium shadowed 


Thinning-down Effect in Nuclear 
Photographic Tracks 


Iv is well known that a heavy nuclear fragment 
begins to capture its orbital electrons when its 
velocity slows down below a certain limit. Con- 
sequently, its track observed in photographic emulsion 
shows ‘thinning-down’ near the end of its range. 
The length L of this thinning-down depends on the 
nature of the nucleus. Assuming Bohr’s model, 
Freier et al.t have carried out an approximate calcula- 
tion of L as a function of the atomic number of the 
nucleus ; their results are reproduced in the accom- 
panying graph (solid line). It will be seen that the 
length L in microns can be expressed by an approxim- 
ate formula : 


Experimentally, an accurate measurement of the 
length of thinning-down is rather difficult. However, 
we have observed? that along this part of the track, 
the cross-section of the track decreases linearly with 
the range. This enables us to determine the length L 
by the following method : using drawings made with 
the projection microscope (magnification 2,200), the 
diameter d of the track is measured along the 
thinned-down part for every 20 microns of range ; 
the graph of d? as a function of the range R gives 
the ratio: 


d? do? 
R Lb 
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where dy is the diameter of the track before it thins 
down ; “dy remains constant over a certain extent 
of the range, and can therefore be determined with 
cy. The above relation then gives the thin- 
length E, the accuracy of the method being 
out 10 per cent. 
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have measured, in collaboration with D. 
rol me ten tracks of heavy primary nuclei 
ronaki emulsion, Ilford G5). The results are 
he figure by crosses. ‘The atomic number Z 
ated by the 8-ray method. 
DE ‘imental ‘points donot fit the curve of 
For the nuclei of moderate atomic 
: “the length of thinned-down track L as 
is greater than that deduced from Bohr’s 

. This seems to suggest that for such nuclei 
2< 20) the thinning-down begins with the capture 
of first’ electrons, and the capture process starts 
probably at a velocity greater than the limit assumed 
by Bohr’s theory. 
If a power law is assumed to represent the approx- 
te value of the thin-down length: L œ 4.2", we 
‘om our results that the exponent is near unity. 
inted out by Perkins‘, the linear variation of L 
h Z can be accounted for if one admits that the 
leus captures its orbital electrons at velocity 
J enotes the effective charge), where the 
ber n, instead of being equal to unity 
(By Freier e& al., takes the value pro- 
gu 3: ] 

sh to express my thanks to Prof. L. Leprince- 

- Ringuet for the hospitality of his Laboratory ; 
- acknowledgment is also. due to Dr. D. H. Perkins 
for dnteresting discussion on the subject. 
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Use of Liquid Nuclear Research Emulsion 
in Track Autoradiography 


- IN a recent communication, King, Harris and 
Tkaczyk?! described the use of liquid electron-sensitive 
emulsions in the autoradiography of biological: 
specimens. We have used such emulsions for some 
time in investigations aiming at precise localization. 
of radioactive isotopes in biological specimens by 
means of track autoradiography. In this communica- 
tion we present some aspects of the technique which 
may be of interest to workers in this field. Be 

The advantages of ‘track’ autoradiography over 

‘contrast’ autoradiography in which the density of 
exposed grains in the emulsion is measured have |. 
been described by several investigators? t . The main 
benefit is the possibility of quantitative estimation 
of the radioactive content of the specimen by count- 
ing the number of tracks emitted from it. In our © 
work we were also concerned with the tracing of the 
origin of the track in order to determine the position 
of the radioactive atom with high precision, say, 
within a cell. The accuracy of such determination 
is limited by several sources of error : (a) the dis 
placement of the emulsion relative to specimen dur- 
ing processing, due to lack of adhesion between them 
and to air locks, (b) distortion of emulsion due to- 
lateral and vertical shrinkage, (c) chemical effects of 
the specimen on the emulsion and vice versa, giving 
rise to various artefacts®, (d) osmotic pressure differ- 
ences, which may cause the complete rupture: of a 
delicate specimen. 

The first of these errors can be reduced by using 
stripped emulsions* and completely elimin. E 
the use of liquid emulsions, which ensure 
contact between specimen and emulsio 
advantage of liquid emulsions was first poir 
by Belanger and Leblond’. On the other han 
direct contact. between specimen and em 
aggravates the other sources of error, and we foun 
that in order to eliminate these it is essential to sep- 
arate the section from the emulsion by a protective 
layer. Such an impermeable layer prevents chemical. 
action and the effects of osmotic pressure differences, 
and at the same time avoids shrinkage distortion by. 







‘filling in the interstices and providing a plane sùr- 


face on to which emulsion can be poured. In order 
not to reduce the length of the observable track and 
thus impair the accuracy of localization, the pro- 
tective layer has to be as thin as possible. A medium 
has therefore to be used which can provide very _ 
thin and yet strong and impermeable layers. Othe 
factors influencing the choice of the mediur 
good adhesive properties to glass, section and 
sion, and chemical stability in the- pres 










After trying out films of glass, mica, coll 
Canada balsam and distrene, we found. that most 
satisfactory results are obtained by using ‘Perspex’. me 
The procedure is as follows: the specimen, for 
example, blood cells labelled with a radioactive _ 
isotope, is mounted on a slide and suitably stained, 
Tt is then covered with a 1 per cent solution of 
*Perspex” in chloroform ; the quantity of this solu. — 
tion has to be estimated in relation to the thickness 
of the section, so as to give a layer about one micron — 
Next the section is dried over.a 
iod of- several hours to. prevent wrinkling of | 
the surface. A trace of Canada balsam is smeared 
over the ‘Perspex’, to improve adhesion, and freshly ` 
melted Ilford G.5 emulsion is poured to the required 
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bination of N,*++ ions with electrons. In the sodium 
are containing an admixture of nitrogen, the excita- 
tion of nitrogen, presumably, arises from the collisions 


. of the first kind between electrons and ground-state % 


thickness. The whole is dried rapidly at room 

_ temperature by reducing the pressure to about 

+ 10 cm, mercury ; this helps to force out air bubbles 
in the emulsion. After a suitable period of exposure 
the emulsion is processed in the usual way ; but the 
plates have to be carefully washed, since traces of 
hypo increase the risk of peeling. 

By using this method the cells appear to emerge 
from the treatment unharmed, and no distortion is 

_ observed either in the specimen or in the emulsion. 
Photomicrographs of a section obtained by this 

- method, before and after coating with the G.5 emul- 
sion, are reproduced herewith; the section contained 
blood cells labelled with radioactive zinc. Zinc-65 is 
not very suitable for track autoradiography ; but it 
was used in the study of a problem which will be 
described on another occasion. The erythrocytes and 
leucocyte, which are seen on the microphotograph 
together with an electron track (b), appear exactly 
the same as on the original section (a). 

This work has been carried out with the aid of a 
grant from the Medical Research Council, to which 
we express our indebtedness. 

Mary BLUNDELL 
J. ROTBLAT 
Physics Department, 
Medical College of 
St. Bartholomew’s Hospital, 
London, E.C.1. 


t King, D. T., Harris, J. E., and Tkaczyk, S., Nature, 167, 273 (1951). 
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* Pelc, S. R., Nature, 160, 749 (1947). 

’ Belanger, L. F., and Leblond, C. P., Endoerin,, 39, 8 (1946). 


Excitation of Nitrogen in a Sodium Arc 


SpecrrocGrams have been obtained of a high 
current-density sodium are obtained with a low- 
dispersion Hilger quartz spectrograph, in the region 
of 4000-2000 A. The cathode was a sodium pool in 
a ‘Pyrex’ glass tube of about 2 cm. diameter, and 
the anode was a hollow nickel-plated iron rod cooled 
by a stream of oil. The voltage supply for the high- 
current are (2-6 amp.) was obtained from a 120-volt 
storage battery, and the low pressure inside the tube 
was maintained by a ‘Cenco Hyvac’ pump. 

The first negative bands of nitrogen are brought 
out prominently along with the principal series lines 
of sodium at the higher current strengths used. 
Herman! found an increase in the intensity of the 
first negative system, after the break-up of a glow 
discharge in nitrogen, and ascribed it to the recom- 


X’ XN, molecules’. 


First Grade College, _ 
Mysore. 
Nov. 28. 


1 Herman, L., and Herman, R., Nature, 161, 1018 (1948). 
* Nicholls, R. W., Nature, 162, 231 (1948). 
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De Haas- van Alphen Effect in Aluminium 
and Antimony 


Tue de Haas- van Alphen effect (periodic field 
dependence of magnetic susceptibility) has been 
found in aluminium and antimony single erystals at 
4-2° K. and lower temperatures. The effect depends 
in a complicated way on the direction of the mag- 
netic field, and there are complicated modulation 
effects similar to those previously found in other 
metals'. Typical yalues of the period at 15,000 gauss * 
are 400 gauss in aluminium and 270 gauss in anti- 
mony; the amplitude in both metals increases by a 
factor of order 4 when the temperature is reduced 
from 4-2° K. to 1-5° K. Aluminium is the first metal 
of cubic symmetry in which the effect has been found. 


D. SHOENBERG 
Royal Society Mond Laboratory, 
Cambridge. 
March 10. 


i Dingle, R. B., and Shoenberg, D., Nature, 166, 652 (1950). 


An Examination of Weld Metal by means of 
the Electron Microscope 


Durie a recent investigation into the cause of 
variation in the temperature of transition from 
rough to brittle behaviour of weld metal, the X-ray 
powder diffraction patterns of the non-metallic in- 
clusions separated from different samples gave 
evidence of the presence of erystalline rhodonite (a 
manganese silicate belonging to the triclinic system) 
in weld metal of low transition temperature only, 
whereas chemical analysis indicated the same ele- 
mental composition of the inclusions in all cases. 

Examination by means of the optical microscope 
failed to confirm this observation, and as a result 
two samples of weld metal having high and low 
transition-temperatures were sent to this Laboratory 
for electron microscopic examination. 

Negative ‘Formvar’ replicas, shadowed with chrom- 
ium at an angle of 1 to 4, were made in the normal 
manner after the metals had been polished and 
etched. The etching consisted of a ten-minute treat- 
ment with a cold 5 per cent solution of hydrochloric 
acid (sp. gr. 1-18 aqueous) in ethanol, in which 
rhodonite is known to be soluble, followed by a light 
treatment with 2 per cent ‘Nital’ to bring out the — 
normal microstructure. Several replicas were taken 
off each sample to ensure that any observed differ- 
ences were truly representative. 

Replicas taken from the low-transition-temperature 
metal revealed numerous well-defined pits, of which 
those seen in Figs. 1 and 2 (xe. 8,600) are typical. 
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These pits were randomly distributed throughout the 
replica specimens, and can probably be attributed 
to rhodonite inclusions in the sample. Only a very 
few isolated pits of similar appearance could be found 
among the specimens prepared from the high-transi- 
tion-temperature metal; but it was noticed that 
_ pronounced attack had occurred along a number of 
grain boundaries in which segregation appears to 
«have taken place. This effect is typified in Fig. 3 
(X c. 8,600), and could be explained by assuming 
the segregation of rhodonite in a fine amorphous form. 
This work provides an example, rare in practice, 
in which the electron microscope can be used to 
advantage for the examination of non-metallic 
inclusions. 
This note is published by kind permission of the 
Admiralty. 


J. J. BRUNT 


s A. N. DOWNER 
Admiralty Materials Laboratory, 
Holton Heath, 
Poole, Dorset. 
Dec. 6. 
WE . 
An External Cathode Hard-Glass 

= Geiger-Müller Tube _ 


In the course of work on the development of 
Geiger—Miller counters in this laboratory, some 
interesting properties of a hard-glass external cathode 
(‘Aquadag’) counter have been observed. Argon- 
alcohol counters filled to a pressure of 10 cm. of 
mercury, having internal diameters of one inch, and 
using a 7-mil central tungsten wire, were found to 
have plateaux extending from 1,200 volts to more 
than 3,000 volts. The slope of these plateaux was 
generally found to be less than 0-4 per cent per 
100 volts. It was noted that the size of the pulses 
obtained from these counters is reduced with en- 
hanced rate of counting. This phenomenon results 
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in an apparent upward 
shift of the threshold 
voltage with increased 
rate of counting. The 
slope and length of the 
plateau remain unaffected 
by incidence of. strong 
radiation, and the shift in 
the threshold voltage can 
be nullified by using a 
preamplifier at the input 
of the sealer. The decrease 
. in pulse size and the con- 
sequent increase of_ the 
threshold voltage are 

shown in Fig. 1. 

The dead time of these counters has been found 
to be of the order of 3 x 10~‘ sec., and compares not 
too unfavourably with that of 2 x 10-* sec. generally » 
reported for internal cathode counters’. With the 
use of a single tube preamplifier the counter effi- 
ciently recorded more than 4,000 counts per minute _ 
and showed a characteristic which has been plotted 
in Fig. 2. 











o 
g 70 Slope 0.2% per 100 volts 
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5 60 Wall thickness 0:15 cm. 
>» 
3 50 
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Fig. 2 


A more complete account of this counter and a 
discussion of the results will shortly appear elsewhere. 
M. Yast 


R. ABMED 
P. S. Grn 
Physics Department, 
Muslim University, 
Aligarh. 
Nov. 16. 


t Korif, S. A., “Electron and Nuclear Counters", 95 (New York : 
Van Nostrand; London: Macmillan, 1946), 


Electrical and Optical Characteristics of 
D.C. Corona Discharge 


Enoutsu! has recently described the application of — 
a photomultiplier—wide-band (100 Mce./s.) amplifier— 
oscilloscope technique to the study of the visible 
radiations emitted by the pre-onset streamers*~* in 
D.C. corona. Independently, similar techniques have 
been used in this laboratory during the past year 
for the study of positive point-to-plane corona 
(following earlier applications of similar techniques: 
to spark channels** and impulse corona’'.). 

The apparatus used included a conventional ampli- 
fidr, having a rise time of 0-05 .» and an oscillo- 
scope®” using a 10,000-volt cathode-ray tube. The 
light pulses from pre-breakdown streamers in corona 
in air at atmospheric pressure are similar in shape 
but much longer (0-4 psec. at 30 per cent of maximum 
pulse height) than those recorded b; glish (0-06 
usec.). Although the band-width of the apparatus 
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sometimes a second pulse, with a 
very short time of rise, follows 
closely on the tail of the first pulse, 
as in Figs. 5 and 6. The long pulse 
durations are associated with long 
streamers. The addition of small 
quantities of air shortens the pulses 
very considerably. 

Argon. Streamers and light 
pulses are again long; the latter 
(see Fig. 7) are about 15 psec. in 
duration and show a 1-0-usec. rise 
followed by a 2-5-usec. plateau and 
finally an erratic region which prob- 
ably results from a filamentary dis- 
charge associated with, but distinct 
from, the streamers. This discharge 
is probably closely related to the 
glow described by Loeb" for D.C. 
corona and the impulse discharges 
described by various authors*?*"**. 
It is particularly strong in argon. 
The induced current pulses are 
similar in duration but do not show 
this erratic region. 

Oxygen. Detailed results were not 


Fig. 1. Hydrogen light pulse, Calibration marks 0°5 psec. C . i is 

Fig. 2. Hydrogen current pulse, Calibration marks 1 psec, obtained ; but the light pulse = 
Fig. 3. Normal nitrogen light pulse, Calibration marks 1 psec. considerably shorter _— i me 7 

Fig. 4. Normal nitrogen current pulse è a ish details o 

Fig. 5. Nitrogen ighi pulse showing the beginning of a second pulse, Tt 18 hope d to pub ss: 
Fig. 6. Nitrogen current pulse conditions similar to Fig. 5 this work elsewhere. 

Fig. 7. Argonlight pulse, Calibration mark 5 usec, One of us Œ. M. G.) wishes to 
Fig. 8. Argon current pulse led fin ial 

Note. The ripples at about 0+6 usec. on each electrical pulse are induced by the initiation acknowledge generous ancia 
of the hydrogen thyratron time-base assistance from the. Electrical 


is much smaller than that used by English, it has, in 
the course of normal calibration work, recorded light 
pulses considerably shorter than those obtained from 
the air corona, and it appears unlikely that the 
discrepancy is due to instrumental deficiencies. 
Observations have been made both on pre-breakdown 
and pre-pnset streamers, and the effect on pulse 
duration of circuit resistance, external irradiation 
‘and point radius has been found to be negligible. 
It is proposed next to construct an amplifier of 
greater band-width, of the order of 100 Mc./s. 

Observations have been made on argon, oxygen, 
hydrogen and nitrogen, and in all cases except oxygen 
the pulses are so long that they are affected by amplifier 
band-width to an even lesser degree than the air 
pulses. The oscillograms reproduced herewith show 
the light pulses from the whole discharge; experi- 
ments relating to different parts of the discharge 
will be described in a later publication. 

Brief descriptions are given of the records obtained 
for discharges in several gases at atmospheric pressure 
for a point radius of 0-09 mm., a gap-length of 
5-8 em., a 22,000-ohm resistance in series with the 
point and a measuring resistance of 20-60 ohms 
between the plane and earth. 

Hydrogen. All the light pulses are similar to that 
shown in Fig. 1, having a duration of about 1 psec. 
with a time of rise of about 0-25 usec. The current- 
pulse induced at the plane is about 3 usec. long, the 
time of rise not being recorded (Fig. 2). 

Nitrogen. A typical light pulse (Fig. 3) is about 
5-5 usec. long with an initial rise to about 30 per cent 
of maximum amplitude in about 0-15 psec. followed 
by a slower (l usec.) rise to the peak value. The 
current pulse (Fig. 4) shows an initial plateau about 
1-0 psec. long, the overall duration being about 
5-5 psec. The pulses vary considerably in shape ; 


Research Association. 
+H. M. GAUNT 
J. D. CRAGGS 
Department of Electrical Engineering, 
University of Liverpool. 
Dec. 13. 
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A Strange Feature of Einstein’s most 
Recent Generalized Field Theory 


Einstein and Straus! developed a unified field 
theory in which the field variables consist of sixteen 
elements gury (u,v = 1, 2, 3, 4) of a non-symmetric 
tensor connected by a number of field equations. 
Schrödinger* also propounded a similar theory in ° 
which the field equations are nearly the same except 
that they contain additional terms involving a para- 
meter à, which takes a role analogous to that of the 
cosmological constant. Einstein’s field equations 
will follow from Schrédinger’s equation if we put 
à = 0, Though there exists at present some confusion 
regarding the interpretation -of the field variables, 
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yet the most plausible and apparently most natural 
interpretation is to take the symmetric part of the 
tensor as the metric and the antisymmetric part as the 
electromagnetic tensor The solution of Emstein’s 
field equation for the case 
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— a(r), Jas = — T’, gas = — 77s1n"0, ga = (2), 
Iu = — gai = V(r), 
can be obtamed by writing 4 = 0 for corresponding 


solutions of Schrodinger’s field equations obtained 
by Papapetrou®, and will be as follows 


fu = 


1 2m 
- a Tyr 
e? 2m | 
yv=04+5)0-*) (1) 
e 
w= 7 j 


It 1s very natural to interpret m as mass and ¢ as 
charge in this case 

Now, Emstem! has recently changed his field 
equations again, which for the above case adds an 
. additional equation, 


d fw w 
TAE +65 = 0, (2) 


over and above those which Jead to (1) (The left-hand 
side of (2) was obtamed by Papapetrou, who, it seems 
to me, made a numerical error in calculating ıt ‘This, 
however, did not affect the final result, as the ex- 
pression did not enter the final equations I am 
indebted to my father, Dr B B Banern, for check- 
ing my calculations in this connexion) The eon- 
sistency of (2) with the set which leads to (1) can 


be tested by substituting (1) m (2) This gives 
e fl 2m 2e 1 4m 
-48G-@)t+alat+ et 
e fl 2m 
8a ae) =O 


which ıs satisfied only if either e = 0 or m=0 
This shows a strange feature of the recent field 
equation; of Emstem, namely, that with the very 
natural interpretation of e and m suggested above, 
the existence of an isolated charged mass 1s excluded, 
whereas isolated massless charge (and certamly also 
chargeless mass) can exist 
GAGANBIHARI BANDYOPADHYAY 
Government College, 
Darjeeling 
Nov 10 

1 Ann ‘Math , 47, 731 (1946) 
2 Proce Roy Irish Acad, 51 (A), 168 (1947) 
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A Unit of ‘\Wave-Number 


WAVE-NUMBERS are more convenient than wave- 
lengths, not only in absorption and the dispersion of 
a prism}, but also m atome spectra, hyperfine 
structure and ın the theory of resolution? 

The objection to ‘em ~’ 13, however, less the sıze 
of the unit than the meconvenience, not to say 
obscurity, of the multiples and sub-multiples 
‘107? em -? is doubtless correctly written ‘m ~}, but 
few would use the synonym Call ‘em’ by some 


NATURE 


649 


new name, such as ‘Rydbeig’, however, and the 
difficulty disappears Absorption can be conveniently 
recorded in ‘kilo-rydbergs’ or ‘KR’, and hyperfine 
intervals in ‘mR’ 

The name ‘Rydberg’ was suggested to me many 
years ago by Prof H Dmgle Wave-numbers were, 
I beheve, mtroduced by Johnstone Stoney, but first 
widely used by Rydberg in his famous formula 

C CAaNDLER 

University of Bristol, 

Canynge Hall, 
Bristol 8 
March 8 
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Human Immersion and Survival in 
Cold Water 


In examining the problem of survival of men 
immersed in cold Arctic waters, it 1s clear that the 
rate of cooling of the body will be of signal ımport- 
ance, and Glaser! has recently directed attention to 
the fact that heat losses from the human body 
immersed in cold water can be balanced, and the 
temperature of the deep tissues maimtained, by 
exercise In addition, however, survival may well 
depend very significantly on the maimtenance of 
some degree of manual dexterity for clambermg on 
to rafts, wreckage, etc 

Recent studies by one of us (C W) in the Arctic 
have shown that when the rate of heat produétion 
(due to exercise) not merely balances but even 
exceeds the loss, the temperature of the deep tissues 
(as measured in the rectum) rises, and this then 
influences very markedly the surface temperature of 
hands and feet? Thus, when men were exposed at 
rest in relatively hght winter clothing on the flight- 
deck of an aircraft carrier in the Arctic, the surface 
temperature of the hands occasionally fell below 
10° C, so that they were useless for fine man:ipula- 
tions The deep tissues cooled more slowly At this 
stage, mild exercise (150 kgm cal/m */hr) caused 
the temperature of the deep tissues to rise soon after 
exercise began, and control-levels were regained at 
approximately one hour from the commencement of 
exercise Hands and feet continued to cool for 
the first three-quarters of an hour of exercise and 
then warmed abruptly, reaching levels which were 
often higher than those observed at the beginning 
of the experiment In the particular exercise 
employed (step-climbing), most of the additional heat 
1s produced in the lower limbs, hence the mse in 
temperature of the hands ıs probably due to a reflex 
mechanism and not to local heat production in the 
muscles of the upper limbs 

Such rewarmmg of hands which had previously 
cooled was so striking as to suggest that the cooling 
of bare hands might be more than compensated by an 
outflow of heat from the deep tissues generated as 
the result of severe exercise To test this probability, 
volunteers ran about the flight-deck ın severe cold, 
with air temperatures as low as — 10°C and wind- 
velocities up to 18 knots, for two periods of ten 
manutes each, at a rate of approximately 7 mph 
In the first period of exercise the men wore heavy 
body clothing but the hands were bare , ın the second 
penod, which followed immediately on the first, only 
shorts, vest and plimsolls were worn After the first 
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bout of exercise, the temperature of the deep tissues 
rose to 102° F and the surface temperature of the 
fingers rose also, in some instances above 30°C After 
the second bout, the temperature of the deep tissues 
was relatively unaltered, and although the tempera- 
ture of the fingers fell somewhat, they were rarely below 
20°C Such temperatures are quite comfortable and 
allow of fine manual manipulations. However, the areas 
which are relatively poorly supplied with vasomotor 
nerves (nose, cheeks, ears, outer arm and forearm) 
did’ become frozen durmg the second bout of work 
In one instance, cooling of the forearm was so great 
that. temporary paresis of the extensor muscles 
occurred However, the warming of the fingers 
associated with a raised body temperature permitted 
the use of the hands for fairly complex tasks such 
as buttoning a coat Coolng of muscle masses be- 
neath areas of skim which are relatively poorly supplied 


with vasomotor nerves will clearly limit the length _ 


of tıme durmg which men immersed in cold and wet 
clothing will be able to use the upper hmbs for 
swimming 

The manner ın which these physiological mechan- 
isms operate may be appreciated more readily in 
terms of a simple physical model’ of the various 
physical and physiological factors involved In our 
model, deep tissues and superficial tissues are regarded 
as relatively independent ın their thermal behaviour®> 
They are, therefore, represented by separate heat 
capacities which are jomed by a variable ‘average’ 
heat conductance representing the ability of the 
body to vary the rate of blood-flow between the 
deep and superficial tissues and also within the 
superficial tissues. The control channels of the rate 
of heat-flow ım this conductance are very analogous 
to ‘servo-mechanisms’, now familiar in engineering 
They are very sensitive to change ın temperature 
of the deep tissues and considerably less to changes 
m temperature of the superficial tissues® 

The model brings out clearly that the relatively 
slower rate of cooling of the deep tissues ın a cold 
environment compared with the superficial tissues 18 
due to an increase in the average resistance to heat-flow 
from the deep to the superficial tissues, and there- 
fore to a greater proportional loss of heat from the 
superficial tissues Such a sudden restriction in the 
rate of heat-flow from the deep tissues may, ın fact, 
in the first few minutes of exposure to cold, cause a 
paradoxical rese in temperature of the deep tissues, 
because the rate of heat production continues at 
much the same rate The rate of cooling of the super- 
ficial tissues has a relatively well-defined tume-constant 
given by the product of their heat capacity and the 
thermal conductance by radiation and convection 
from the skin to the surroundings The relatively 
mdependent behaviour of the two heat capacities 18 
well demonstrated during exercise ın cold During 
the first three-quarters of an hour of exercise, the 
hands and feet continue to cool at the same rate as 
before Only when the temperature of the deep 
tissues 18 raised above control-levels does the resist- 
ance to heat-flow between the deep and superficial 
tissues decrease ‘This then occurs suddenly, and the 
abrupt merease in heat-flow from the deep tissues 1s 
manifested ın a rapid rise ın the temperatures of hands 
and feet These two areas will, of course, demonstrate 
these effects more markedly than other areas of the 
human body as they are relatively rich m vasomotor 
nerves, the control mechanism which varies the rate 
of blood-flow in the-perrpheral vessels Calculations 
of the rate of cooling of the human body immersed in 
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cold water should, ın general, clearly take account of 
the relatively mdependent behaviour of these two 
heat capacities 

C H. WYNDHAM i 
South African Instrtute for Medical Research, 

Johannesburg 
D K. © MacDonarp 
Clarendon Laboratory, 
Oxford 
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Evolutionary Importance of the South 
African ‘Man-apes’ 


In the past, the discovery of any man-hke fossil 
has signalled the begmning of extended and heated 
controversy After readmg numerous recent pub- 
lications on the South African ‘man-apes’, we have 
come to feel that history ıs repeating 1tself The great , 
importance of this remarkable series of fossils 18 beng 
obscured by technical argument over minor points 
and by the creation of genera, and even subfamilies 
of doubtful utihty The present controversies over 
the South African fossils started before the discovery 
of many of the best preserved and most critical 
specimens, and a general statement of opmion now 
may help to orientate discussion when these latest 
finds are described ın detail The basic ideas ex- 
pressed here are not new, but the emphasis 18 pen- 
haps different 

The human illum is a very distinctive, highlv 
specialized bone, which 1s an essential part of the 
complex that makes possible efficient bipedal loco- 
motion Among all mammals, the human ilium 1s 
approximated only ın the South African ‘man-apes’ 
If the pelves only of these forms had been discoverect 
they would surely have been attributed to man, and 
possibly even to the genus Homo. But the skulls 
associated with these pelves have small cranial 
capacities Thus, the great evolutionary umportance 
of the ‘man-apes’ 1s that they show the mial division 
between ape and man to be a locomotor adaptation 
This fundamentally alters certain traditional theories 
of the ongin of man and is ın accord with Edinger’s 
discoveries of the course of brain evolution m other 
mammals It has long been recognized that different 
parts of the body may evolve at different rates, 
although ıb seems to have been particularly difficult 
for many to apply thjs idea to man , the conception 
that all parts should evolve at comparable rates has 
been one of the maim reasons for the refusal to accept 
unusual associations m the case of many human 
fossils 

Since ıt now appears from the South African 
fossils that the rates of evolution of different parts 
of the body have been so different, comparisons of 
arboreal ape, ‘man-ape’ and man that are based on 
different parts of the skeleton will give quite different. 
results For example, the humerus 1s very simular 
ın ape, ‘man-ape’ and man If 1t 1s accepted that the 
human line became distinct from that of the arboreal 
apes primarily because of the bipedal adaptation, 
and that evolution proceeded at very different rates 
in other parts of the body, the original difference 
between ape and ‘man-ape’ may have been largely 
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‘in the ilium. It is perfectly consistent to maintain 
that the ‘man-apes’ had separated from the arboreal 
apes and were on the way to becoming man. and yet, 
in the sum total of their anatomy, they were more 
“like apes than men. It is the beginning of a new 
trond, a new adaptation, that is important, and not 
_ the sum of all anatomical details. 

In: the skull and dentition, there are features that 
definitely suggest evolution in the direction of man. 
These serve to strengthen and corroborate the 
evidence of the pelvis, but, taken by themselves, 
they would scarcely be sufficient to prove a close 

, relationship. The fragments of the femur, likewise, 
are compatible with the idea that these forms were 
` bipeds, but alone would not be sufficient to prove it. 
‘Tt is the ilium that shows the close approximation 
to man, and. also indicates upright, bipedal loco- 
motion. Even if the teeth were more like those of 
“apes than they are, the main interpretation and 
_ significance of these forms would not be altered. 
| Whether the South African ‘man-apes’ were direct 
“ancestors of man or collateral cousins depends on 
_ distribution and dating. It is quite possible that such 
- forms ranged throughout the Old World tropics 
_{Meganthropus of Java may well be closely related), 
“and that evolution was proceeding over wide areas, 
-rather than. in.one restricted region ; but the dating 
of these fossils. is uncertain. 
So far as taxonomy is. concerned, if the basic 
adaptation separating the human line from the ape 
' line is bipedal locomotion, then the easiest way to 


; ceptors the facts is to place the ‘man-apes’ in the 
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ed into two genera, Australopithecus and Homo. 
; the main evolutionary significance of the ‘man- 
dependent of the names ultimately applied. 
sils exhibit an unanticipated combination of 
illuminating the problem of the evolutionary 
tion from ape to man. Our gratitude is due 
r discoverers, Dr. R, Broom, Prof. R. A. Dart 
T. Robinson. 
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xperiments on the Cause of Dorsiventrality 
ee in Leaves 

In flowering plants, a leaf primordium may be 
initially centric in shape!; but on further growth it 
becomes ‘dorsiventral, a phenomenon of which the 
-mechaniam is but little understood. Results from 
experimental treatments of the shoot apex of the 
potato, Solanum tuberosum, shed new light on this 
phenomenon. The leaves arise in spiral sequence, 
with an average divergence angle of 138°. Primordia 
visible at the time of the operation will be called 
P; and Pi; P, being the younger. The first leaf to 
warise after the operation, but initially invisible, will 
be called. J). i 

When the apical meristem of Solanum is isolated 
-the adjacent leaf primordia by four vertical 
ns; a new leaf may arise on the meristem out- 
he cuts and it is sometimes centric. These 














ithe fern Dryopteris arisiata reported by Wardlaw* 
avho obtained solenostelic buds in positions normall; 
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y Hominide. The family might conveniently be: 


‘sentric organs occupy the I, position and are par- _ e 
ticularly interesting in view of recent experiments on or less extensive solenostelic region near the base. 


: The leaf-trace connects with the vascular system of 
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occupied by leaves, when these. were isolated from 
the apex by small tangential cuts. He considers that 
primordia of leaves and buds in Dryopteris are 
histologically identical. A leaf primordium develops 
under conditions where the growth-rate is greatest 
on the abaxial side, and where the adaxial side is 
probably subjected to inhibitive effects proceeding 
from the shoot apex; hence its dorsiventral sym- 
metry. But buds, which typically develop on sub- 
apical or mature regions and thus may not be sub- 
jected to these unevenly distributed influence 
radially symmetrical. oe 
As a result of various experimental treatments of | 
the apex of Solanum, dorsiventral leaves have been 
observed to arise with an abnormal orientation. to 
the main apex, but always with the adaxial face 
turned towards a newly formed apex. Dorsiventrality 
is apparently due to a basipetal inhibiting effect pro- 
ceeding from the apical meristem. Surgical operations 
have been devised to test this hypothesis.more fully. 
Six of these are shown in Figs. 1-6. When the apical 
meristem is isolated by four vertical cuts (Fig. 1), J, 
often develops centrically. The position of the cuts 
has a considerable effect on the development of I, 
When a cut is made close to the presumptive position 
of I,, a centric organ develops; but if the cuts are 
close to the apex, a dorsiventral leaf is formed. 
Evidence relating to the factors determining 
dorsiventrality was obtained by performing the 
operations shown in Figs. 2-4. When the 7, position 
is isolated by a cut extending across the apex, from. 
the edge of P, to the edge of Py, a centric organ is 
formed (Fig. 2). When J, is isolated from lateral. 
influences arising in or near P; and P,, but when a. 
direct path to the apex still remains, a dorsiventral > 
leaf is formed (Fig. 3). If, however, I, is isolated 
from the apex by a small eut which does not extend 
to the margins, the primordium develops centrically 






(Fig. 4). By varying the size of this cut it is possible 
If only a very small cut is”. 


to alter the shape of I. 
made, a dorsiventral leaf is formed; if the cut. is 
slightly larger, the leaf is at first nearly centric, but 
later develops a narrow lamina. EOE 

The most convincing evidence in support 
hypothesis was obtained by making cuts of tl 
shown in Figs. 5 and 6. Ball? has shown. that 
the apical meristem is divided, the lateral segment 
form new apices; these give rise to leaf primordi 
and grow as normal shoots. When the I, positior 


is isolated and the apex unequally divided by a cute 


extending from the edge of P, to the mid-point of P, 
(Fig. 5), a new shoot apex is often formed in the 
smaller segment (‘a’ in Fig. 5)... When J, arises it is 
dorsiventral and orientated at right angles to the 
new apex (and deflected up to 25° from its normal 
direction). Additional proof of the apical control of: 
dorsiventrality can be obtained by making a second 
cut at right angles (Fig. 6} midway between the P, 
and I, positions. In these experiments J, is centric. 

The size and structure of the centric organs vary 
greatly. Some lose their meristematic activity at an 
early age and consist only of parenchyma. These 
have no vascular supply and cause no disruption of. 


the stem vascular tissue. In the more elongated ones . . 
(which, however, do not become as long as the normal 


leaves) a protostelie vascular strand may reach. ~ 


-almost to the tip, though in most cases it fades out _ 


below this point. In some specimens there is a more 


the stem through a leaf gap which may be narrower 




























Figs. 1-6 illustrating dis 
after the operations r 


rammatically the ‘apex immediately 
ibed in the text. P, and P}, the two 
gon leaf primordia present at the time of the operation, 
1, the first leaf to appear after the operation (not drawn to the 
same el iy, centric organ developed 


in the I ition. 
in the 7, position. EE 
apex 


1d, dorsive leaf developed 


apex; a, induced 


than usual. So far, no axillary buds have been found 
associated with these centric leaves. 

The formation of centric organs instead of dorsi- 
ventral ones has been reported on several occasions. 
Versluys* observed that a centric bract often arose 
from the remainder of the apex after the formation 
of axillary flower primordia in the cherry. Lang“ 
found that, by destroying the apical regions of the 
shoot of Osmunda regalis, organs which appeared to 
be centric leaves were frequently produced. These 
often bore lateral or terminal sporophytic buds, and 
sometimes the tip gave rise to a prothallus. M. and 
R. Snow’ have described radially symmetrical organs 
on experimentally incised apices of Æ pilobium 
hirsutum; they attributed the form of these organs 
to the almost terminal position which they occupied. 
Wardlaw? obtained awl-shaped leaves with reduced 
vascular strands in Onoclea sensibilis grown under 
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conditions of high humidity and low light intensity. 
This resulted in apical inactivation and a concomitant 
development of abnormal leaves. As a result of 
isolating very young leaf primordia of Dryopteris 
on plugs of pith, he was able to convert these into“ 
centric organs with a solenostelic vascular strand®. 
The growth of these organs was extremely limited. 
Results of this kind have previously been interpreted 
on a nutritional basis’*; but it is apparent that 
in all the cases cited above, the production of centric 
organs is closely related to a cessation of apical 
growth, or to an elimination of its effects. The 
experimental results now reported support this _ 
conclusion. 
I. M. Sussex 
Department of Cryptogamic Botany, 
University of Manchester. 
March 13. 
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* Wardlaw, ©. W., Phil. Trans. Roy. Soc., B, 282, 343 (1947). 


Wax Secretion in Insects 


Ware it is generally agreed that insects and their 
eggs conserve water by the use of specialized layers 
of wax'*, no clear explanation exists as to the 
mechanism of wax secretion. 

In the cuticle of Rhodnius', and the egg of the 
red spider mite®, the waxes are known to be secreted 
in a mobile, if not liquid, form; in these and many 
others, these waxes harden to a crystalline solid in a 
comparatively short time. The wax secreted by 
Gené’s organ in ticks* becomes much less mobile 
soon after its application to eggs. In contrast, the 
cockroach is waterproofed by a grease which remains 
mobile throughout life’. = 

It has recently been observed that a sample of, 
grease extracted from cockroach cuticles and left 
exposed to the air at room temperature for three 
months becomes a hard white crystalline material. 
The grease has a melting point of approximately 
34°C.; the final product, which is a wax, melts 
sharply at about 55°C. Samples of the original 
grease have been sealed in small tubes in oxygen and 
nitrogen, and kept in light or dark for three months 
without apparent change; the melting point does 
not alter by more than three or four degrees in these 
circumstances. On the other hand, after a sample of 
grease has been heated carefully in air or in vacuo 
at a temperature of about 100° C. for some minutes, 
its melting point rises by several degrees, and after 
an hour’s heating, a hard white wax is obtained 
which melts at 55-60° C. This melting point is not 
affected by prolonged further heating. 

It would seem that we can eliminate the possibility 
of oxidation or polymerization changes in such inert 
materials as these waxes*, and conclude that they, 
are secreted in a solvent which evaporates slowly. 
In the cockroach, the continual activity of 
cenocytes® suggests that grease, or perhaps solvent, 
is being secreted continuously throughout life to re- 
place loss. In other insects, the existence of a more 
volatile solvent, which evaporates rapidly after 
secretion, would explain the observed facts. 


# W 
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Work ıs now in progress to identify the volatile 
material ın cockroach grease, and to examime the 
possibility of wax solvents bemg cancerned in the 
x Secretion of waterproofing layers ın other msects 
J W L BEAMENT 
Agricultural Research Council 
Unit of Insect Physiology, 
Department of Zoology, 
Cambridge 
Nov 23 
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A Depressant Effect of Adrenaline on the 
Rat Diaphragm 
Iv ıs well known that adrenaline usually augments 
the contractions of striated and cardiac muscle , this 
-18 also true of the isolated phrenic nerve diaphragm 
preparation of the rat stimulated rhythmically, 
especially if ıt 18 depressed by excess potassium 
Goffart and Brown!, ın 1947, reported a depressant 
action of adrenaline correlated with a low mtra- 
muscular potassium, and ıt has now been found that 
when the Krebs-Ringer solution ın which the pre- 
paration is placed 1s modified to contam less than 
25 mgm per cent calum, adrenaline at a con- 
centration of 1/107-1/10* produces a marked and 
rapid depression of the responses to electrical stimula- 
tion The depression is preceded by a brief potentia- 
tion and 1s followed by a slower spontaneous recovery, 
the whole response taking 15-30 min The extent of 
the depression produced varies somewhat as the 
initial contraction height, but its duration 1s never 
proportionately increased From smmular experiments 
in Tyrode’s solution, potass1um ions appear to be 
essential for the recovery 
* The depression 1s not present ın denervated muscle, 
but occurs in neuromuscular block brought about by 
curare and by complete absence of calerum 
This observation 1s in accord with the observation 
of McDowall and McWhan* that blood vessels per- 
fused with Ringer’s solution deficient ın calcrum are 
dilated by adrenaline, and with those of many 
observers who have found that adrenalme may de- 
press the perfused heart under similar conditions. 
K A Mownracu 
Department of Physiology, 
King’s College, 
London, W C 2 
Feb 26. 
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Pyruvate Metabolism in Saccharomyces 
cerevisiz 


Iv is generally assumed that Saccharomyces 
ceremsie (baker’s yeast) can metabolize pyruvate 
(a) by srmple decarboxylation, a reaction not requir- 
ing oxygen, catalysed by carboxylase’, and (b) by 
oxidation, as described by Lieben? and Meyerhof*, 
an oxygen-requiring reaction the precise mechanism 
of which is not known In this communication; 
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experiments are briefly described which provide a 
general explanation of the mechanism of pyruvate 
aerobic oxidation by yeast and determine the role 
of carboxylase 

Pure suspensions of starved, pressed baker’s yeast 
have been used for the experiments General methods 
are the same as nm a previous communication’ The 
oxygen uptake and carbon dioxide evolution were 
measured by the Warburg dirett method> Pyruvate 
was estimated with the Frnedemann and Haugen* 
or the Straub’? method, with consistent results All 
experiments have been carried out at pH 4 5, corre- 
sponding to the physiological hydrogen 10n concentra- 
tion of the medium for the growth of S cerevisia® 


TABLE 1 EFFECT OF DICARBOXYLIC ACIDS AWD CARBON DIOXIDE ON 
PYRUVATE CONSUMPTION 
5 7 mgm yeast (weighed after drying at 100°) suspended in 2 0 ml 
0 05 M buffer, in Warburg flasks with air, or air and 5 per cent carbon 
dioxide, in the gas space Potassium hydroxide ın the central well 
of the flasks filled with air 60 uM pyruvate added after 80 min 
egu Final pH, 45 The figures represent uA pyruvate consumed 
after 90 min incubation, at 30°, and allow for the respective controls. 











I Atmosphere 
Medium 
Aur i Air and 5% carbon dioxide 
Phthalate 104 | 170 
Succinate ° 17 0 16 4 
Fumarate 187 | 17 9 
l-Malate 180 1 18 3 





Our results can be summarızed as follow (1) At 
pH 45, hvmg yeast cells consume pyruvate only 
in the presence of oxygen, as earher reported by 
Smythe’, notwithstanding the significant amount of 
carboxylase present m the cells, as proved by 
(a) the ability to ferment glucose, evolying carbon 
dioxide under strictly anaerobic conditions, and 
(b) the imtense carboxylatic activity of the salme 
extracts obtamed from the cells after drymg 
(2) (Cy,-dicarboxylic acids stimulate the aerobie 
pyruvate consumption by the yeast cells (Table 1) 
It may be admutted that the effect of dicarboxylic 
acids 18 produced with gbout the same concentration 
activating pyruvate oxidation by the brain pyruvate 
oxidase*® as the concentration of the acids mside 
the yeast cells 1s 5-10 times smaller than m the 
suspension medium! Ducarboxylic acids replace the 
stamulating effect of carbon dioxide on pyruvate con- 
sumption, earher described by Brandt!#, and con- 
firmed by our experiments This implies that the 
effect of carbon dioxide may be mediated through 
synthesis of a dicarboxylic acid (Wood and Werk- 
man reaction“) (3) Dimitrophenols, some of which 
(for example, the 2,4-compound) dissociate oxidation 
from phosphorylation and interfere with oxidations 
where the substrate activation 1s apparently depend- 
ent on a phosphate exchange'4, mhuibit intensely 
pyruvate oxidation and the corresponding carbon 
dioxide formation (Table 2) AtpH 4 5the pls, (—logy 
molarity inhibiting 50 per cent pyruvate consumption) 
is 4 50, 3 50 and 3 72 for 2,4-, 2,5- and 2,6-dinitro- 


TABLE 2 EFLLCT OF 2,4-DINITROPHENOL ON PYRUVATE OXIDATIVE 
DECARBOXYLATION 
121 mgm (dry wt) yeast, suspended in 005 Af phosphate with 
52 0 u pyruvate pH 45 Airinthe gasspace The figures represent 
uM oxygen or pyruvate consumed and carbon dioxide evolved after 
90 min incubation, at 30°, and allow for the respective controls 
Relative inhibition in parentheses 





Inhibitor co, Os Pyruvate 


10 
1 





None 12 5 3 10 8 
107‘ M 2,4-dinitrophenol | 1 2 (90 4) 3 (87 4)| 0 8 (92 6) 
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phenols, respectively The effect of dinitrophenols 
depends greatly on the pH of the yeast suspension 
medium and cannot be detected at pH 7 3 At about 
pH 6 0, 2,4- and 2,6-dimitrophenol (7 0-1 0 x 1074 M) 
do not affect significantly the activity of a carboxylase 
preparation, purified according to Green et al 15, but 
2,5-dinitrophenol (6 4 x 107+ M) mbhibits it to the 
extent of 61 5 per cent In the presence of pyruvate 
and dinitrophenol, at concentrations wholly or 
partially mhibiting pyruvate oxidation, no acetalde- 
hyde accumulation can be detected, the oxidation 
of which by yeast ıs intensely inhibited by dinitro- 
phenols'* It must be pomted out that the same 
concentrations of dinitrophenol do not affect carbon 
dioxide formation during glucose fermentation 
(4) Thiol reagents like ethyl :odoacetate (4 2x 10-* M) 
or chloroacetophenone (6 0107! M), which do not 
inhibit carboxylase, strongly mbhibit pyruvate de- 
carboxylation by the living yeast cells (5) Pyruvate 
oxidation 18 associated with orthophosphate uptake, 
which is inhibited by dinitrophenol (Table 3) ın about 
the same degree as pyruvate consumption 


TABLE 3 EFFECT OF 2,4-DINITROPHENOL ON ORTHOPHOSPHATE 
EXCHANGE ASSOCISTED WITH PYRUVATH OXIDATION 

43 0 mgm (dry wt ) yeast suspended in12 Oml 0 05 M phthalate with 

205 uM pyruvate pH 45 Oxidation for 40 min , at 30° The figures 

represent wif pyruvate and orthophosphate (uP) consumed and 

allow for the respective controls Initial orthophosphate, 3 50 uP 











Additions Pyruvate uP 

Pyruvate 76 8 2 82 
1 ang 08 x 107 M 2,4-dinitro- 

phenol 18 2 018 


On the evidence already given, ıt may be con- 
cluded that (a) S cerevisee oxidizes aerobically added 
pyruvate by means of an enzymic mechanism similar 
to pyruvate oxidase from animal tissues, (b) carb- 
oxylase does not bélong to this system, although ıt 
does decarboxylate pyruvate formed inside the yeast 
cell, and (c) carboxylase seems to be in a metabolic 
1egion of the yeast cell not accessible to the pyruvate 
or inhibitors present ın the suspension medium The 
existence of these metabolic regions in the yeast cells 
has been recently reported by Conway et al} 

A O M STOPPANI 
Institute of Physiology 
and 
Department of Biochemistry, 
Faculty of Medicine, 
Buenos Aires 
Nov, 20 : 
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Influence of a Chemisorbed Film on | 
Subsequent Physical Adsorption 


Processes on Solids ; 
Despire the great amount of expermental work 3 
in the past twenty years on the physical adsorption 
of gases by solids, the effect of a chemisorbed film 
on the subsequent physical adsorption of other gases 
has never, to our knowledge, been thoroughly ın- 
vestigated However, occasional observations have 
been noted, particularly in connexion with the 
Brunauer-Emmett-Teller surface-area measure- 
ments!, and the general conclusion has been that 
the presence of a chemisorbed film does not affect 
such measurements, provided that there 1s no block- 
ing of capillaries, as might occur on a porous solid? 
The followmg observations may therefore be of 
interest 


These experiments, the results of which are 


_ presented ın the accompanying graph, were carried 


out originally in an endeavour to measure the surface 
area of a copper oxide catalyst? by the physical 
adsorption of krypton at liquid oxygen temperatures, 
using the standard adsorption technique All 
measurements were made on the same 7-gm sample . 
of catalyst 


` 


Volume adsorbed (co at NTP) 





0 1 2 3 
Pressure (mm of mercury) 
Curve I, clean surface of copper oxide , curve II, after adsorbing 
carbon monoxide to saturation at room temperature, giving a 
coverage of approximately 20 per cent, that ıs, 1 5¢¢ of carbon 
monoxide, curve III, after addition of approximately 4 cc of 
oxygen to surface II, converting the carbon monoxide toa COs 
surface complex (ref 3), excess of oxygen 1s present on the 
surface Curve ITI 18 also the isotherm for the surface after 3 8c ¢ 
of oxygen, only, has been adsorbed at room temperature, corre- 
sponding to about 100 per cent coverage 


These results are completely reproducible, the 
chemisorbed gases being removed by evacuation of 
the catalyst at 180° C to give a clean surface on which 
the adsorptions can be repeated The isotherms shown 
are the mean of two or three mdependent runs m 
each case 

The krypton adsorptions give good straight lines 
when plotted according to the Brunauer~Emmett— 
Teller equation, the average Vm values beng I, 
435cc , IL, 3 dlec , II, 4 22 0c, im agreement; 
so far as can be judged, with the ‘pomt B’ values! 
Two isotherms were also obtained with butane at 
— 78° C, the Vm values bemg I, 230 cc, Ii, 
1:86 c.c 

The phenomenon ıs at present the subject of a more 
comprehensive investigation in this laboratory, and 
a full discussion will be published elsewhere How- 
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ever, we feel that a qualitative mterpretation of the 
influence of a chemisorbed film may be based on 
the following lines a 

It ıs assumed that these isotherms represent the 
start of a multi-layer condensation process, that 18, 
the ‘S-shaped’ isotherms of the Brunauer-—Emmett— 
Teller theory Again, followmg the Brunauer— 
Emmett-Teller treatment, we assume an average 
heat of adsorption on the clean surface to be E, for 
the first layer and Ez for subsequent layers, where Er 
18 approximately, if not exactly, equal to the heat of 
hquefaction of the adsorbate Let the average heat 
of physical adsorption on the chemisorbed film be 
J’, for the first layer, and Hz for subsequent 
layers In general, EH’, + E, but providing 
E , > Ey, then, though the isotherms for the clean 
and contamimated surfaces will not exactly corre- 
spond, nevertheless the pomt B and Vm values will 
be approximately the same We suggest that this is 
the case ın curve ILI for chemisorbed oxygen and 
the CO;-complex Indeed, the isotherms here indicate 
that E’, > E, at low coverages, a fact which lends 
itself to interesting speculation 

On the other hand, 1f #’, < Hy, then effectively no 
condensation will occur, at low relative pressures, on 
that fraction of the surface which is covered with 
the chemisorbed film , and the isotherm and Vm value 
will correspond to the bare portion of the surface only 
This, we suggest, occurs in curve II, where approx- 
imately 20 per cent of the surface 1s covered with 
chemisorbed carbon monoxide and the decrease in 
adsorption of krypton (and butane) 1s of that 
magnitude 

The question arises as to the likelihood of W’, bemg 
less than Ær ım this case, that ıs, of the heat of 
adsorption of krypton on chemisorbed carbon mon- 
oxide being less than the heat of liquefaction of 
krypton It ıs, of course, fairly easy to show that 
the van der Waals attraction between an isolated 
‘gas-phase’ carbon monoxide molecule and a krypton 
molecule would be less than that between two krypton 
molecules If we assume that on chemisorption the 
polarizability, ‘characteristic energy’ and dipole 
moment of the carbon monoxide molecule are not 
markedly mereased, then ıt ıs quite probable that 
E’, <Er Conversely, if these isotherms are accepted. 
as evidence that 2’, < Ær, then 11s possible to draw 
some qualitative mferences as to the nature of the 
chemisorbed state of carbon monoxide 

It 1s obvious that these very simple observations 
do not in any way depend on the more quantitative 
aspects of the Brunauer-Emmett—Teller theory 
which have recently been questioned* Certain 
implications of the above treatment are bemg ex- 
amined both theoretically and expermmentally, and 
will be pubhshed in due course 

We are indebted to Prof W. E Garner for much 
helpful discussion on this subject 


F S., Sronz 
P. F. Trey 


Department of Physical and Inorganic Chemistry, 
University of Bristol 
g Dec. 8. 


* Bronener Emmett and Teller, J Amer Chem Soc, 60, 309 


* Brunauer, “The Adsorption of Gases and Vapours” (Oxford Umv 
s, 1943) Emmett, “Advances in Catalysis’, 1, 65 
(Academic Press, N Y ) 
* Garner, Gray and Stone, Trans Farad Soe, Discussion on Hetero- 
geneous Catalysis, April 1950 Stone and Tiley, wid 
‘Crawford and Tompkins, Trans Farad Soc., 46, 504 (1950) 
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Association Reaction of Methyl Radicals 


Tue nature of the bimolecular radical reaction 
which terminates the chams in the high-temperature 
photodecomposition of acetaldehyde will only be 
shown by analysis Assuming the reaction 


CH; + CH; > C,H, 


the amount of ethane to be expected can be calculated 
by the graphical integration 





Dı 
kıRo [iicexp(—ap)}* do x 
2K*p{1—exp(—ap,)}?? p P 
Po 


ki ( JE 
P V i Z) 


where pP) mm acetaldehyde have been irradiated, 
decomposing at initial rate Ro, to a final acetaldehyde 
pressure pı mm The light absorbed is given by 
I =1—exp(—ap), Kıs the overall reaction constant, 
where R = Kpl4!2, © 1s the overall quantum yield, 
and k, ıs the quantum yield of the primary process, 


hy 
CH,CHO — CH; + CHO 


The amounts of ethane thus obtamed are such that 
only mass spectrometry will detect and estimate 
them in the presence of considerable quantities of 
methane and carbon monoxide 

Analyses have been carried out on the products 
of prolonged photolysis (up to 24 hr for at least 
90 per cent decomposition) of 200 mm acetaldehyde 
at various temperatures and with I, ~ 107° Nhv 
em ~*gee ~i, A = 2537-3130A Table 1 shows the 
results obtained (after removal of residual aldehyde) 








Table 1 
eran 
Mole (per cent) 
Temp °C |---| --—_--——— + 
co CH |HCHO H, CEs 
49 6 435 02 29| 39 
123 obs 50 4 42 4 02 31 | 39 
| ne 
cale 50 0 41 8 41 41 
| 212 obs 49 8 447 02 33 | 22 
1 rye 
cale 50 0 490 05 05 
422 obs 49 9 48 7 <01 09} o5 
cale 50 0 50 0 ~~ <0 01 <0 01 














Probable errors in analysis for- formaldehyde, 
hydrogen and ethane are + 0 2 mole per cent The 
presence of formaldehyde ıs thus not definitely 
established 

Some preliminary analyses for ethane showed the 
same trend (see Table 2) 








Table 2 
Temp °C 125 140 308 
Ethane (obs ) 27 Po fee 11 
A cale ) 33 14 0 07 





Some peaks of very low intensity at mass numbers 
31, 40-46, 58, 60 indicated traces of other oxygenated 
compounds In particular, upper limits of 0 2 and 
0 05 per cent respectively can be given for glyoxal 
and diacetyl 

The presence of ethane 1s consistent with the 
assumed termination reaction , though the caleulated 
figure 18 subject to some uncertamties, particularly 
in the value to be given to k,, the quantum yield of 
the primary process Here we use k,=05 Tho 
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formaldehyde and hydrogen probably arise from side 
reactions, . 


CHO + CHO — HCHO + CO 
x H, + 200, 


the material balance requiring that pc,H, = PHCHO 
+ PH 

If the ethane does arise from the reaction between 
methyls, this excludes the reaction 


CH, + CHO — CH, + CO 


as the cham termination On the other hand, 1t does 
not exclude the alternative mechanism ım which 
formyl radicals propagate the cham, when the re- 
action between methyl radicals would be the side 
reaction Nevertheless, the weight of evidence 1s 
for methyl radicals as chain carners If that 1s the 
case, the above analysis suggests that the termimation 
1s, in fact, 


CH, + CH, — C,H, 


This view 1s further substantiated by the agree- 
ment between the constants determmed, by the 
sector method, for the termmation reaction ım the 
photolyses of acetaldehyde! and of mercury di- 
methyl? The observed frequency factors, of the same 
order as the collision frequency, do not, however, 
agree with the steric factor 5 x 10~? found by Marcus 
and Steacie® for the same reaction 

We have recently learned that Danby, Buchanan 
and Henderson‘ have carried out, mdependently, 
extensive mass spectrometric analyses on the pro- 
ducts of the reaction ın its initial stages and have 
reached the same conclusion about the chain-ending 


process 
R E Dopp 
Inorganic Chemistry Laboratories, 
j King’s College, 
Newcastle upon Tyne 1 
J D WALDRON 
Mass Spectrometry Laboratory, 
Metropolitan Vickers Electrical Co , Ltd , 
Trafford Park, 
Manchester 17 
Feb 24 
! Dodd, R E, Trans Faraday Soe, 47, 56 (1951) 
* Gomer, R, J Chem Phys , 18, 998 (1950) 
3 Marcus, R A and Steane, E W R , Z Naturforsch , 4a, 332 (1949) 


‘Danby, C J, Buchanan, A S, and Henderson, I H S, J Chem 
Soe (in the press, rec January 17, 1951) 


Use of 95 per cent Ethyl Alcohol as a Solvent 
for Ultra-Violet Spectroscopy 


Tw connexion with a problem on the determination 
of the ultra-violet absorption spectra of organic 
molecules dissolved ın 95 per cent ethyl alcohol, rt 
was necessary to determine the suitability of the 
alcohol as a solvent ın the region of 2000 A There 
is a report? that carefully purified 95 per cent ethyl 
alcohol’ ıs suitable for the region of 2000 A , although 
no experimental results were given Observations 
in this region have been reported by MacLean, Jencks 
and Acree* for ordinary commercial 95 per cent 
ethanol, and they find that unpurified aleohol is 
completely opaque in this region 

It seemed to be of mterest, then, to determine 
the transmission of purified 95 per cent ethanol down 
to 2000A The results are shown ın Table 1 The 
percentage transmission of the alcohol was determined 
with the aid of a Beckman quartz spectrophoto- 
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Table 1 
{a} (b) (e) 
A(A) % Transmission | % Transmission | % Transmission 
2300 62 68 2 83 8 ES. 
2250 54 59 2 76 5 
2200 46 50 67 5 
2150 36 I 40 57 5 
2100 28 2 I 33 8 455 
2060 17 t 185 29 2 
2040 10 8 10 9 18 9 
2020 5 5 9 
+ 2000 } 6 











meter equipped with a Nestor hydrogen lamp The 
transmission of the alcohol at the various wave- 
lengths was measured against distilled water, and 1b 
was assumed that the transmission of the water in 
this region was 100 per cent Column @ gives the 
results for the transmission of the untreated com- 
mercial alcohol, column b ıs for the alcohol after 
refluxing with dilute sulphurie acid and distillation?, 
column c after treatment of the acid-treated alcohol 
with silver oxide and distillation Repetition of the 
purification procedure with this alcohol did not 
maternally change the values reported in column e , 

Prirlot® has recently described another method for 
the purification of alcohols for ultra-violet spectro-“ 
scopy, consisting ın treatment with 1odine, removal 
of the 10odine with zine and then passage of an alkaline 
solution of the alcohol over a column of activated 
charcoal. The results for ethyl alcohol in the region 
of 2000 A. were not reported, but from the data for 
the transmission of methyl alcohol ın this region, ıt 
would seem that the values for ethyl alcohol treated 
in this fashion would be simlar to those reported 
now 


Table 2 








(a) (b) 
% Transmission % Transmission 







2300 75 5 79 8 
2250 68 0 70 8 
2200 60 62 3 
2150 50 8 54 0 
2100 30 0 43 0 
2050 90 18 2 
2020 91 
2000 85 s 








An investigation of the transmission of commercial 
absolute alcohol was also made ‘The results are 
shown ın Table 2 Column a shows the transmission 
for the untreated alcohol, column b shows the trans- 
mission after refluxing with dilute sulphuric acid, 
distillation and treatment of the distillate with silver 
oxide. The first and last 15 per cent of each distillate 
was discarded 

On the assumption that the solvent should transmit 
at least 50 per cent of the radiation? to be suitable 
at any particular wave-length, 1b would appear that 
even carefully purified 95 per cent ethanol 1s not a 
suitable solvent for work below 2100 A , and absolute 
alcohol is not suitable below 2120 A 

CARL M MosER 

Department of Chemistry, 

Johns Hopkms University, 
Baltamore 18, Maryland ` 
Nov 30 

1 Mosey and Kohlenberg, J Chem Soc (in the press) 

* Harrison, Lord and Loofbourow, ‘Practical Spectroscopy”, 418 
(Prentice-Hall, New York, 1948) 

? Leighton, Cary and Schipp, J Amer Chem Soc , 58, 3017 (1931) 

‘MacLean, Jencks and Acree, J Res Nat Bureau of Standards, 34, 
271 (1945) ‘ 

ë Pirlot, Bull Soc Roy Sev Inége 18, 115 (1949) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


£ Saturday, April 21 


NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANIOAL ENGINEERS 
(at Neville Hall, Newcastle-upon-Tyne), at 230 pm—Mr Haswell 
Alder, Mr S W Potts and Mr Arthur Walker ‘‘Mechanized Room 
ana oe Maning—a General Appreciation of Developments in this 
ountry”’ 


Monday, April 23 


ROYAL GIOGRAPHICAL Society (at 1 Kensington Gore, London, 
SW 7), at 5 pm—Prof Cail Trol “Hagh Mountam Physiography 
and Plant Geography in Different Climatic Belts” 

BRITISH SOOIETY FOR THE History OF ScrencH, PHILOSOPHY OF 
Sciznor GROUP (1n the Joint Staff Common Room, University College, 
Gower Street, London, W C 1), at 5 30 pm—Dr N W Pme, FRS 
“Concepts out of Context-—-The Pied Pipers of Science” 

INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W C 2), at 530 p m —Dıis- 
cusson on “The Trend of Design of Television Receivers” (to be 
opened by Dr A J Biggs) 


Tuesday, April 24 


INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
S W1), at 530 pm—Mr G A Maunsell “Some Unsolved Prob- 
lems in Civil Engineering” (James Forrest Lecture) 

CHEMICAL SOCIETY LEEDS SECTION (jornt meeting with the UNIVER- 
SITY CHEMICAL SOCIETY, in the Department of Chemistry, The Uni- 
versity, Leeds), at 630 pm—Dr J Kenyon, FRS “The Use 
of Optically Active Compounds in the Study of Organic Reactions” 
- MANOHESTER GEOGRAPHICAL Socimry (at the Geographical Hall, 

6 St Mary’s Parsonage, Manchester), at 630 p m-—Mr Reginald 
Booth “Germany” 

SOOIETY oF INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 
land Place, London, W 1), at 6 30 p m —Sir Fredeuc Bartlett, F RS 
“Human Control Systems” 


Wednesday, April 25 


SOCIETY oF CHEMICAL INDUSTRY, FOOD GROUP (joint meeting with 
the ROYAL SANITARY INSTITUTE, in the Cambridge Hall, Municipal 
Buudings, Southport), at 10 a m—Duiscussion on “Composition and 
Scientific Control in the Manufacture of Ice-cream, Synthetic Cream 
and other Emulsified Food Products” (to be opened by Mr A L 
Bacharach) 

INSTITUTE OF FUEL (at the Institution of Electrical Engineers, 
Savoy Place, Victora Embankment, London, W C 2),at 10am amd 
230 pm—"A Study of Drying’ (Final Conference) * 

ROYAL Sociery or ARTS (at John Adam Street, Adelphi, London, 
W 6 2), at 2 30 p m—Sir Andrew Bryan ‘‘Safety in Mines” (Cadman 
Memorial Lecture) 

GEOLOGICAL SOQIETY or LONDON (at Burlington House Piccadilly, 
London, Wi), at 3 pm —Annual General Meeting, Prof O T 
Jones, FRS “The Dramage Systems of Wales and the Adjacent 
Regions’ (Anniversary Address) 

ROYAL INSTITUIE OF CHEMISTRY, NEWOASTLE-UPON-TYNE AND 
NORTH-EAST Coast SECTION (ım the Chemistry Building, King’s 
College, Newcastle-upon-Tyne), at 3 pm—Symposium on “Infra- 
Red Spectroscopy” 

ASLIB (in the Lamont Room, National Book League, 7 Albemarle 
Street, London, W 1), at 4 p m —Annual General Meeting 

ROYAL STATISTICAL SOCIETY (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W C 1), at 515 p m —Mr 
D J Morganand Mr W J Corlett “The Influence of Price in Inter- 
national Trade, a Study in Method” 

UNIVERSITY OF LONDON (ın the Anatomy Theatre, University 
Jollege, Gower Street, London, WO1), at 530 pm Inaugural 
Lecture by Prof F Brailsford ‘Magnetic Materials in Electri¢al -` 
Engineering, their Limitations and Improvement” * 

UNIVERSITY OF LONDON (at King’s College, Strand, London, W C 2), 
144530 pm—M André Chevallier ‘The Use of Carrier Currents for 
Dontrol Protection and Communication in Power Systems” * (Further 
Lectures on April 27, 30 and May 2) 

BRITISH INSTITUTION OF RADIO ENGINEERS, WEST MIDLANDS 
SECTION (at the Wolverhampton and Staffordsture Technical College, 
Wulfruna Street, Wolverhampton), af 7 pm—Dr T Emmerson 
‘Some Physical Principles used in Electronic Equipment” 


Thursday, April 26 


Roya. Socinty (at Burlington House, Piccadilly, London, W 1) 
it 2 30 pm —Discussion on “Symbiosis involving Mucro-organisms’ 
‘to be opened by Dr H G Thornton, FRS) 

UNIVERSITY OF LONDON (in the Physiology Theatre, Un:versity 
College, Gower Street, London, W C 1), at 445 pm—Prof H A 
Krebs, FRS “Energy Transformations ın Irving Matter’ * 
(Further Lectures on May 3, 10 and 17) 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, WC 2), at 530 pm—Sir John Cockcroft, 
ERS “Modern Conceptions of the Ultimate Structure of Matter” 
‘Forty-second Kelvin Lecture) 

PEHYSIOAL SOCIETY, Acoustics GROUP (in the Lecture Theatre, 
3cience Museum, Exhibition Road, London, S W 7), at 530 pm — 
Discussion on “The Calibration of Microphones by the Reciprocity 
Method” (to be opened by Mr R S Dadson) 
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ROYAL AERONAUTICAL SOCIETY (at the Institution of Civil Engineers, 
Great George Street, London, S W 1), at 6 p m—Duscussion on “Air 
Travel from the Passenger’s Pomt of View” 

BRITISH INSTITUTION OF RADIO ENGINEERS, LONDON SECTION (at 
the London School of Hygiene and Tropical Medicine, Keppel Street, 
London, W C1), at 630 pm—Mr R G Eitchenn “An 8-Channel 
Transmitter for an Experimental Carrier Wure-Broadcasting System”. 

CHEMICAL Soorety (at Burlington House, Piccadilly, London, W 1), 
at 730 pm—Prof R B Woodward (Harvard) “Some Recent 
Advances m the Chemistry of Natural Products” 


Thursday, April 26—Sunday, April 29 


SOUTH-EASTERN UNION oF Sorentivic SOOIETIES (at the Central 
Hall The Avenue, Camberley) —Fifty-sixth Annual Congress 


Friday, April 27 


MINERALOGICAL SOCIETY, CLAY MINERALS GROUP (at Rothamsted 
Experimental Sfatzon, Harpenden, Herts), at 215 pm —Duiscussion 
on “Relationship of Cation-Exchange Capacity to Clay Mineral 
enone (to be opened bv Prof H Deuel (Zunch) and M J Méring 

aris 

ROYAL ASTRONOMICAL SOCIETY (at Burhngton House, Piccadilly, 
London, W 1), at 430 pm —Discussion of Papers recerved during 
the Session 

CHEMICAL Soorerty, St ANDREWS AND DUNDEE SEOTION (joint 
mecting with the UNIVERSITY CHEMIOAL Socrnty, in the Chemistry 
Department, Umted College, St Andrews), at 5 18 pm—Prof F A 
Paneth, FRS “Whence come Meteorites ?—Views Ancient and 
Modern” = 

INSTITUTE OF ECONOMIO ENGINEERING (at Cowdray Hall, London, 
Wi1),at 7pm—Mr H A Macdonald “Problems of Organization’’ 

ROYAL PHOTOGRAPHIO SOCIETY, KiINEMATOGRAPH SECTION (at 16, 
Prince’s Gate, London, 8 W 7), at 7 p m —Review of New Apparatus 
for Narrow Gauge Films 

TELEVISION Sooty (at the CEA, 164 Shaftesbury Avenue, 
London, W C 2),at 7pm—Mr J E Rhys-Jones “Time Bases” 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9p m —Mr H M Powell “Atoms Engaged—a New Type of Com- 
pound” 


Saturday, April 28 


MINERALOGIOAL SOCIETY, CLAY MINERALS GROUP (at Rothamsted 
Baperimentail Station, Harpenden, Herts), at 10 am—Screntific 
Session, General Papers 


INSTITUTION OF CHEMICAL ENGINEERS, NORTH-WESTERN BRANCH 
(at the Reynolds Hall, College of Technology, Manchester), at 3 p m — 
Mr H E Chariton “Chemical Engineering as applied to the Building 
of a Petroleum Chemicals Plant” 


SYSTEMATICS ASSOCIATION (at the City Museum, Leeds) —Sym- 
posium on “Evolutionary Trends and Classification" * 


~ Sunday, April 29 


INTERNATIONAL HÆMOPHILIA SOCIETY (at the Society for Visiting 
Scientists, 5 Old Burlington Street, London, W 1), at 230 pm— 
General Meeting 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

LECTURER IN ORGANIC CHEMISTRY (to teach mainly organic chem- 
istry up to A RIC and special degree standard), and a LECTURER IN 
Puysics (to teach physics to the standard of general BSc degree, 
and apphed mathematics and mechanics to Inter BSc students}— 
The Principal, Gloucester Technical College, Brunswick Road, Glouces- 
ter (April 28) 

SOIENTIFIO OFFICERS, EXPERIMENTAL OFFICERS, SITE ENGINEERS, 
and TECHNICAL ASSISTANTS, by the Ministry of Fuel and Power for 
experiments in underground gasification (sites near Sheffield and in 
the West Midlands)—The Ministry of Labour and National Service, 
Technical and Screntific Register (K), York House, Kingsway, London, 
W © 2, quoting F 306/51A (April 28) 

STATISTICIAN (with experience of medical data)—The Secretary, 
Institute of Psychiatry, Maudsley Hospital, Denmark Hill, London, 
S E5 (Apri 28) 

ASSISTANT LECTURER IN VETERINARY SCIENCE af Makerere College 
(University College of East Africa)—The Secretary, Inter-University 
Council for Higher Education in the Colomes, 1 Gordon Square, 
London, W C1 (Apnl 30) 

ASSISTANTSHIP IN PATHOLOGICAL BIOCHEMISTRY at Western Infirm- 
‘ayn 30) Secretary of Umversity Court, The Umversity, Glasgow 
‘April 30 

LECTURER IN BOTANY at the University of Malaya—The Secretary, 
Inter-University Council for Higher Education in the Colonies, 1 
Gordon Square, London, W C1 (April 30) 

LECTURER IN CIVIL ENGINEERING—The Registrar, King’s College, 
Neweastle-upon-Tyne (April 30) 

PROFESSORS or LECTURERS IN GEOGRAPHY, PHILOSOPHY, MATHE- 
MATICS, CHEMISTRY, PHYSICS, BOTANY, ZOOLOGY, ENGLISH, WOON- 
OMICS, POLITICAL Screnon, at the University College of Arts and 
Science, Baghdad—The Director, Personnel Department, The British 
Council, 65 Davies Street, London W 1 (April 30) 

SENIOR LECTURER or ASSISTANT LECTURERS (2) IN PHYSIOLOGY-—The 
Secretary of University Court, The University, Glasgow (April 80) 
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ASSISTANT LECTURERS or LECTURERS IN AGRICULTURE, BOTANY, 
CIVIL ENGINEERING, and MATHEMATIOS, at Gordon Memorial College, 
Khartoum, Sudan~——The Secretary, Inter-University Council for 
Higher Foucation in the Colonies, 1 Gordon Square, London, W C1 

ay 

CHAIR OF AGRICULTURE at Gordon Memorial College, Khartoum, 
Sudan—The Secretary, Inter-University Council for Higher Education 
in the Colonies, 1 Gordon Square, London W C 1 (May 1) 

LECTURERS or SENIOR LECTURERS IN MECHANICAL ENGINEERING, 
VETERINARY ANATOMY, and PHYSIOLOGY, at the Gordon Memoria 
College, Khartoum, Sudar—~The Secretary, Inter-University Council 
for Higher Education in the Colomes, 1 Gordon Square, London, 
WCl (May 1) 

RECOGNIZED TEACHER IN BACTERIOLOGY AND ASSISTANT 
BAOTERIOLOGIST, and a DEMONSTRATOR IN BACTERIOLOGY AND 
a BACTERIOLOGISI—The Registrar, The University, Bristol 
(May 1 

HYDROGRAPHIC SURVEYOR with the Geelong Trust Commissioners, 
Geelong, Victoria—A E Turner and John Coates and Co, Ltd 
Aone House, Melbourne Place, London, W C 2, quotirg Ref 604 

ay 2 

ASSISTANT LECTURER IN PHYSICS, and a LECTURER or ASSISTANT 
LECTURER IN THEORETICAL PHYSICS~The Registrar, King’s College, 
Strand, London, W C 2 (May 5) 

BrocHEMIst (honours giaduate, versed in problems of partition 
chromatography) to organize work in this field on vitamins, enzyme 
systems and amino-acids in their relation to rummant digestion and 
secretion of nutrients into milk—The Secretary, National Institute 
for Research in Dairying, Shinfleld, Reading (May 5) 

BROWNE RESEARCH FELLOW IN ZOOLOGY or BoTANY—The Provost, 
Queen’s College, Oxford (May 5) 

LECTURER or SENIOR LECTURER IN THE DEPARTMENT OF ANATOMY 
—The Registrar, The Unversity, Liverpool (May 5) 

LECTURER IN ELECTRICAL JENGINEERING at University College, 
Dundee—The Secretary, The University, St Andrews (May 7) 

LECTURER IN ORGANIC CHEMISTRY at the Umversity of Hong Kong 
—The Secretary, Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, W C 1 (May 7) 

CHEMISTS (with a university degree, with first- or second-class 
honours ın chemistry) on the scientific staff of the Chief Engmeer’s 
Department ın the Research Laboratories at Leatherhead—The 
Seeretary’s Office (Establishments), Application Section, British 
Electricity Authority, British Electricity House, Great Portland 
Street, London, W 1, quoting AE/148 (May 8) 

ASSISTANT CURATOR at the Royal Botanic Gardens, Kew—The 
Secretary, Civil Service Commission, 6 Burlington Gardens, London, 
W1, quoting No 193/51 (May 10) 

LECTURER IN PHysIcs—The Clerk to the Governors, Woolwich 
Polytechnic, Woolwich, London, S & 18 (May 10) 

RESEARCH FELLOWSHIPS (2), and a HUNTER AND PALMER'S AGRI- 
CULTURAL RESEARCH FELLOWSHIP, for independent research—The 
Registrar, The University, Reading (May 14 

LECTURER IN NATURAL PHILOSOPHY at University College, Dundee 
—The Secretary, The University, St Andrews (May 15) 

SENIOR LECTURER IN GEOTOGY, with special qualifications In 
petrology, geophysics or economic geology, at the University of 

ydney—The Secretary, Association of Universities of the Bntish 
Commonwealth, 5 Gordon Square, London, W C1 (May 15) 

DEMONSTRATOR IN ANATOMY—The Registrar, The University, 
Shetheld (May 19) 

SENIOR LECTURER IN INORGANIC CHEMISTRY at the University of 
Queensland—The Secretary, Association of Unnversities of the British 
Commonwealth, 5 Gordon Square, London, WC1 (May 19) 

SENIOR LECTURER or LECTURER IN PHYSIOLOGY at the University 
of Sydney-—The Secretary, Association of Universities of the British 
Commonwealth, 5 Goidon Square, London, W C1 (May i9) 

HEAD OF THE PATHOLOGY AND BACTERIOLOGY DEPARTMENT—The 
ereretanys Rowett Research Inst.tute, Bucksburn, Aberdeenshit 

ay $ 

ELLISON FELLOWSHIPS (8) for postgraduate research ın chemistry 
or physıcs——The Registrar, The University, Sheffield (June 1) 

HEADMASTER—The Secretary, King Edward’s School, Edgbaston 
Park Road, Birmingham 15 (June 16) 

BACTERIOLOGIST (Grade I) to take charge, under the direction of 
the Professor, of the Public Health and Venereal Diseases Laboratory 
Ferye for the Bristol] area—The Registrar, The University, Bnstol 

yl 

LECTURER (Grade JJ) IN BACTERIOLOGY (Veteriniry)—The Registrar, 
The University, Bristol (August 1) 

ASSISTANT LECTURER AND DEMONSTRATOR IN THE BIOLOGY DE- 
PARTMENT—The Secretary, King’s College of Household and Social 
Science, Campden lull Road, London, W 8 

BIoLoGist in the Department of Climcal Endocrinology (to be 
responsible for biological hormone assays in co-ordination with the 
chemist carrying out chemical assays)—The House Governor, Birm- 

ngham and Midland Hospital for Women, Showell Green Lane, 
Birmingham 11 

BRITISH RUBBER PRODUCERS’ RESEAROH FELLOWSHIP, tenable m 
the Department of Mechanical Engineering—The Registrar, The 
Universitv, Nottingham 

DEPARTMENTAL RESEARCH ASSISTANT, to devote his time to the 
operation and maintenance of an air-driven ultracentnifuge—Dr P 
Johnson, Department of Colloid Serence, Cambridge 

DEVELOPMENT GROUP MANAGER in the Division of Atomic Energy 
(Production), Mimstry of Supply Factory, Capenhurst, near Chester 
(to supervise and participate in research work at a large chemical 
plant)—The Ministry of Supply, Division of Atomic Energy (Pro- 
duction), Risley, Warrington, Lancs, quoting Ref CC/4 

EDITORIAL ASSISTANT (with a degree or chemical qualification) 
for The Analyst-—Dr J H Hamence, Peek House, 20 Bastcheap, 
London, E C3 

LECTURER (preferably interested m vertebrate zoology), and 
LEOTURERS (2, preferably interested in comparative physiology or 
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Nigeria—The Director of Recrmtment (Colonial Service), Colomal 
Office, Sanctudry Buildimgs, Great Smith Street, London, SW 1, 
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metallurgy), or engmmeermg—The Director (P), Education Department, 
Adouralty, London, S W 1 
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STATE SCIENTIFIC AND 
INDUSTRIAL RESEARCH IN 
GREAT BRITAIN 


ie the latest annual ieport of the Department of 
Scientific and Industrial Reseaich (see p 746 of 
this issue), the 1eport of the Advisory Council differs 
in some respects from that in previous reports 
Apart from its referénce to the way m which the 
basis of research conducted by the Department’s 
establishments and by the iesearch associations 15 
being broadened by use of the methods of operational 
research and of comparative surveys of factory 
practice, so as to take increasing account of the 
physiologieal and sociological factors wluch go so far 
to determine the standard of productivity, the report 
has little to say on questions of policy It ıs con- 
cerned mainly to emphasize a few examples of the 
way in which the work of the Department 1s mimis- 
tering duectly to national needs, and with the financial 
position of some six of the research associations 

Since the report of the Department for the year 
‘1930-31, the Advisory Counel’s report has in the 
mam beon concerned with two or, three major 
questions of policy, or with one or two outstandmg 
features of the work of the Department during the 
year Such discussions were clearly addressed to the 
scientific world in general as well as to mdustry, and- 
were designed to promote a considered opimon ón 
matters vitally affecting the future not merely of the 
Department but also of mdustry and the nation m 
general With the growth of the Department and of 
the practice of the individual establishments of the 
Department issuing annual reports, ıt has clearly 
become impracticable, and indeed wholly undesir- 
able, for the anntial.report of the Department to 
duplicate the individual reports, or to refer in more 
than general terms to many `of the activities or 
investigations of the Department Nevertheless, m 
view of the expansion of the Department and the 
changed conditions, there should be clear ideas as to 
the exact purpose which the annual report of the 
Department, whether that of the Advisory Council 
or the accompanying summary of work, is designed 
to serve and the redders to whom it is primarily 
addressed 7 

It ıs of some interest ın this connexion to note the 
change ın balance of the present 1eport compared 
with earher reports . Twenty years ago, the last of 
the Advisory Council’s reports over Sir Wiliam 
McCormick’s signature reviewed the features charac- 
terizing the year’s work of the research associations 
in general and of another ten topics The Advisory 
Council’s report then ran to 25 pages, the “Summary 
of Work” to 69 pages and the account of the wotk 
of the nineteen research associations to another 25 
pages When two years later the first report over 
Lord Rutherford’s signature discussed in ten pages 
the flexibility of the Department, its contact with 
industry and the application of new inventions, the 
summary of work still occupied only 72 pages and 
the account of nineteen research associations a further 
35 pages The present report of the Advisory Council 


t 
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runs likewise to ten pages, but shorn of the list of 
publications which has characterized all previous 
reports, the summary of work occupies 61 pages and 
the account of the forty research associations a further 
95 pages Thus, as in last year’s report, the pro- 
portion of space devoted to the work of the estab- 
lishments of the Department and to that of the 
research associations has been almost reversed as 
compared with that of the pre-war decade It can 
reasonably be contended that ths report now contains 
sufficient information concermng the work of the 
research associations to facilitate an mdependent 
judgment of the value to the nation of their 
work 

With pubhe expenditure on the Department 
reaching the £4 milhon level annually, and well over 
£1 mullion on the research associations alone, 1b 18 
indisputable that the public should recerve reasonably 
full mformation as to the return received for that 
expenditure Moreover, the grants made by the 
Depaitment to the research associations represent 
only a part of this expenditure Figures given ın 
the appendix to the present report show that the total 
imecome of the research associations in respect of the 
last completed year was more than £2,168 000 
Support on such a scale from imdustry itself is 
unlikely to be maimtaimed unless the industries them- 
selves are satisfied that the effort brmgs a com- 
mensurate return, but even if those mdustries are 
fully mformed as to the work of particular research 
associations, publicity regardmg the work can be a 
decisive factor in securing the further support which 
some associations still require to make their work 
fally effective 

It is fairly clear that the Advisory Council itself 
must be somewhat concerned as to the best way in 
which the necessary account of 1ts stewardship can 
be rendered Much attention ıs indeed given within 
the Department to the dissemmation of mformation 
about the results of the Department’s investigations, 
and the Advisory Council’s report refers to the efforts 
made both by publeity and by technical information 
services to secure the wider utilization of the results 
of its work All the establishments and research 
associations are making efforts to deal with this 
problem, but much remains to be done ın industries 
for which there ıs no research association and to meet 
muscellaneous dustrial needs 

While, however, the annual reports of the dividual 
establishments and boards of the Department con- 
tribute to this end, there still remains the need for 
some survey of the work of the Department as a 
whole Parliament at least must be provided with 
the means of assessing the value of the Department’s 
work, and with justification for such expenditure, as 
the comments of the Commuttee of Pubhe Accounts 
have indicated Only thus can there be avoided an 
extension of Treasury control which might be detri- 
mental to the whole conduct of research by the 
Department But beyond this, the scientific world 
and mdustry ın general require some such means as 
the annual report provides for surveying the work of 
the Department as a whole, and for drawmg their 
own conclusions as to how far the expenditure of this 
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cons.derable proportion of the nation’s resources of 
scientific man-power as well as of equipment and 
other national resources ıs in keeping with national 
needs, and the value of the return which results from,, 
such expenditure It would, of course, be of interest 
to know to what extent the report 1s read by the 
general public and by what type of reader, for the 
present output of the Department’s publications 18 
considerable and any waste in that respect should be 
avoided so far as possible Nevertheless, if the 
assumption 1s correct that the report is addressed 
primarily to the scientific and industmal world, the 
omussion of the list of publications from the present 
report appears to be false economy Inclusion of 
such details 1s a valuable aid to a reader who wishes 
to examine independently particular statements 
made or opimons expressed m the report. 

On this view, however, the Advisory Council’s 
report should, as hitherto, deal mainly with the 
broad questions of policy rather than attempt to 
stress particular achievements mentioned m the 
accompanying summary of work An attempt might 
perhaps be made to anticipate the kind of questions 
which scientific or technical readers are likely to ask, 
and to explain the reasons for important changes or 
trends In the present report, for example, the 
continuous decline since 1947 of the number of senior 
research awards and grants for special investigations 
seems to merit a word of explanation, perticularly 
when the number of applications remams high 
Apart from this, the less she Advisory Council’s 
report 1s concerned with detail the better It should 
take the broadest possible view, and set the un- 
doubted achievements and needs of the Department 
in thew proper perspective agamst the nation’s 
resources and programme for scientific research If 
the Advisory Council continues to give us in its 
annual report, as ıt has often done in the past, a 
review of some significant features in the nation’s 
strategy or tactics for research ın which the Depart- 
ment of Scientific and Industmel Research must be 
closely concerned, that report will always be read 
with interest by a considerable and responsible 
section of the community 


p” s 


PHYSICAL BACKGROUND OF 
CHEMISTRY 


An Advanced Treatise on Physical Chemistry 

By Prof J R Partington Vol 1 Fundamental 
Principles, the Properties of Gases Pp xln+943 
(London, New York and Toronto Longmans, Green 
and Co, Ltd , 1949) 80s net 


HYSICAL chemistry was defined by van t Hoff 

as “the science devoted to the introduction of 
physical knowledge mto chemistry”, and this is the 
definition adopted by Prof J R Partington in 
setting out to write his comprehensive treatise The 
progress of physics and the development of modern 
theories of atomic and molecular structure have 
brought within the domain of physical chemistry 
much new mathematical material as well as many 
new experimental methods The training of physical 
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chemists has not everywhere been fully adapted to 
the new conditions, and 1t 1s therefore all the more 
necessary to have books available which provide 
sufficient mathematical background for an under- 
standing of modern advances 

The volume under review 18 “intended to form 
part of a comprehensive treatise on Physical Chemistry 
in three or four volumes” It ıs thus an ambitious 
project, and the author deserves unstinted praise for 
his courage in tackhng so formidable a task It does 
not aim at providing a mathematical treatise, devoted 
mainly to the theoretical aspects of the subject, but 
rather at giving a survey of the whole subject with 
emphasis on the experimental rather than the 
theoretical side 

While the emphasis 1s to be on facts and on 
experimental methods, as ıs mght and proper, the 
author recognizes the need for theory, particularly 
when “theory is regarded as providing equations by 
means of which experimental results can be calculated 
and interpreted’ The first volume accordingly 
provides a long mathematical mtroduction (pages 
1-114), and then proceeds to deal with mmportant 
branches of theoretical chemistry under the headings 
of thermodynamics, the kmetic theory of gases, 
statistical mechanics and wave mechanics 

The mathematical introduction begins with the 
subject of calculus, no previous knowledge of which 
1s assumed, and ends with the treatment of some 
partial differential equations required m physical 
theory, such as the transmission of wave motion in 
matter It thus covers a great deal of ground and is 
necessarily condensed , but the author has obviously 
given much thought to the lightening of the load by 
omitting all that ıs unhkely to be useful, and he 
tries at every difficult stage to introduce simple 
illustrations of the mathematical method 

The section on thermodynamics ıs enlivened by 
many practical applications of standard formule, as 
in the calculation of entropies and free energies The 
values of these quantities under standard conditions 
are displayed ın extensive tables The account of 
the kimetic theory of gases aims at providing the 
formule required ım chemical kinetics and other 
branches of physical chemistry It includes, for 
example, the theory of collisions ın gaseous mixtures 
This is followed by a treatment of statistical mechanics 
in order to show how thermodynamic quantities may 
be calculated ın terms of molecular properties The 
quantum theory is then introduced, and its funda- 
mental mportance ın statistical mechanics 1s made 
clear This m turn leads to the subject of wave 
mechanics, but in the space available ıt 1s possible 
to deal only with simple systems An imdication is 
given, however, of the meaning of directed atomic 
orbitals and their application ın the theory of 
molecular structure 

This might have been a suitable place at which to 
close the present volume, for there seems then to be 
a change of emphasis Up to this pomt, the treatment 
1s mainly theoretical, with brief references only to 
the observed facts and the expermmental methods 
whereby the theories have been tested, but in the 
two long sections which follow, on temperature and 


_ the properties of gases, 1b ıs necessary to give much 


more attention to the results of observation The 
section. on the properties of gases provides a most 
comprehensive and up-to-date account of the subject 
Extending as it does to some 400 pages, with a 
most detailed bibhography, ıt might conveniently 
have formed a volume ın itself 
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Immense labour must have gone into the prepara- 
tion of the volume, and one cannot but admire the 
industry and paimstakmg care which has been 
bestowed upon ıt The author states ın his preface 
that there are more than 18,000 separate references 
to literature ın this volume and that every reference 
has been checked with the ormgmal whenever 
possible This gives some indication of the magnitude 
of the task Prof Partington has paid particular 
attention to the historical introductions to the 
varous sections and has thus made clear the suc- 
cessive stages ın discovery As a review of the 
hterature this will be mvaluable to the scientific 
historian It 1s interesting to note, for example, the 
attempts which preceded that of Van der Waals to 
produce a satisfactory equation of state, and to 
reahze that the causes for the deviation from Boyle’s 
law had already been recognized and discussed at 
some length, though not expressed in quantitative 
form At the same time, it may be well to realize 
that an unduly extensive list of references may have 
a repressive as well as a stimulating effect on the 
reader, unless the ‘high spots’ ın the vast panorama 
are clearly brought out, so much time may be spent 
in following up previous work as to leave little 
opportunity or incentive to do creative work 

It would, of course, be easy to find poimts to 
eriticize in a book covering so wide a field, for no 
two opinions agree on the relative emphasis to be 
given to its various parts But all will agree that 
Prof Partington has produced a scholarly and 
monumental work, and m doimg so has created a 
lasting impression of scientific sincerity and great 
erudition No lhbrary of chemistry, or of physics, 
should be without a copy, and no earnest student of 
physical chemistry will ever regret the modest outlay 
which its purchase involves 

J EH LENNARD-JONES 


CYTOCHEMISTRY OF PROTEINS 
AND NUCLEIC ACIDS 


Cell Growth and Cell Function 

A Cytochemical Study By Prof Torbjoern O 
Caspersson (Thomas Wilham Salmon Memorial 
Lectures) Pp 185 (New York W W Norton 
and Co, Inc, 1950) 5 dollars 


NE of the most fascinating developments ın cell 
biology durmg the past fifteen years has been 
Prof T O Caspersson’s study of cells by the tech- 
niques of ultra-violet microscopy The taking of 
photographs of cells by means of ultra-violet lhght, 
of course, considerably antedates Prof Caspersson’s 
work The new contribution which he has made hes 
in two things the first ıs the development of 
quantitative methods for determining the absorption 
of light by cells, and the second has been his mter- 
pretation of the results so obtamed, and the resulting 
impetus which has been given to studies of the 
biological significance of pentose nucleic acid 
This httle book is a very valuable review of the 
work which has been carried out ın this field in Prof 
Caspersson’s laboratory It begins with a discussion 
of the physical principles which underlie the studies 
This imcludes discussions of the properties required 
in optical systems, and carries on to discuss what the 
nature of the examimed specimen must be if it 18 to 
be successfully exammed, and the methods which 
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may be used for deducing the types of substances in 
cells which are responsible for the absorption of hght 
at various wave-lengths 

In subsequent parts of the book the results obtamed 
by Prof Caspersson’s methods are reviewed ın some 
detail The main headmgs include the formation of 
protems during the process of mitosis, the formation 
of proteins in inter-mitotic cells, imcluding the 
secretions of various glands, the formation of hemo- 
globin, and the formation of protem in nerve cells 
Subsequent chapters deal with the peculiarities of a 
number of types of tumour, and of what Prof 
Caspersson. calls the “‘simpler systems” The “simpler 
systems” ° particularly include the formation of 
protems and nucleic acids by yeast, bacteria and 
viruses 

In the methods which Prof Caspersson has em- 
ployed, there 1s, to some extent, an unevenness of 
the excellence of treatment With regard to the 
discussion on optical apparatus, the work appears to 
be above reproach, as far as the reviewer can judge 
But the treatment of the specimens and the inter- 
pretation of the results are more open to question 
There can be no doubt that much more consideration 
must be grven to the actual condition of the specimen 
which 1s being investigated A great deal of the work 
has been carried out with maternal fixed with chemical 
fixatives It is now known that during fixation with 
chemical substances, diffusion of nucleic acid or 
nucleoprotein occurs to a very serious extent 
Frxation by the freeze-drymg technique must be 
considered obligatory 

Then, too, the actual interpretation of apparent 
extinction coefficients must be subjected to further 
analysis This 1s required in at least two ways the 
errors due to scattering of ight ın the specimen, and 
errors due, for example, to failure to follow Beer’s 
law, require further attention, and considerable 
doubt must be felt about the interpretation of 
extinction coefficients at imdividual wave-lengths 
With regard to the latter pomt, at present the 
procedure is to take the half-dozen substances which 
are most likely to occur in a particular cell, and 
assume that practically the whole of the absorption 
of light ıs due to these substances This takes too 
limited a view of the diverse chemical activities of 
living cells To take one simple example, the absorp- 
tion of ght at 2650 A ıs probably, ın most cells, 
mainly caused by purines and pyrimidines In most 
work on cells 1t seems to be assumed, without question, 
that this 1s so, and ıt ıs further assumed without 
question that the purines and pyrimidines concerned 
must be present as part of nucleie acid molecules 
This 1s an accumulation of assumptions which sooner 
or later ıs bound to lead to trouble For example, a 
protem which had as part of its constitution purines 
or pyrimidines would have an ultra-violet absorption 
at 2650 A which would be practically wndistinguish- 
able from that of nucleic acids 

However, while there are undoubtedly many points 
in quantitative microspectrophotometry which need 
very much more careful examination than has been 
provided at present, the most rmportant thing about 
this book is the fact that, by vigorous exploitation 
of new physical techniques, an immensely valuable 
impetus has been given to the field of cytochemistry 
To the student of cells, and indeed of all animals and 
plants the tissues of which cannot be obtamed in 
large quantities, the theories of biochemustry must 
remain unsubstantiated to a depressingly high degree 
until the development of cytochemical techniques 1s 
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sufficient to enable comparative and cellular bio- 

chemistry to become a reality Until this happens, 

comparative studies are mevitably limited to the 

small number of tissues which can be obtained in 

amounts large enough for study by the classical 

methods of biochemistry To all who are mterested - 
in the development of cellulat techniques, Prof. 

Caspersson’s book will be an invaluable gude 


PHYSICAL REALITY 


The Nature of Physical Reality 
A Philosophy of Modern Physics 
Margenau Pp xm-+479 (London 
Publishing Co , Ltd , 1950) 55s 6d 


ROF HENRY MARGENAUD’S book ıs the frut 
of clear and profound thought based upon 

massive knowledge Hus discussion is arranged with 
great care and presented with a mastery of vivid 
prose He believes that the book can be used as a 
text on “the methodology of the exact natural 
sciences” by senior undergraduates in physics or in 
philosophy who have had some introduction to the 
one of these subjects ın which they are not special- 7d 
izing I am convinced that ıt will prove admirable 
for this purpose, at any rate with the aid of some,* 
expert guidance But the book deserves also the 
serious attention of professional physicists and 
philosophers 

It is a systematic analytical description of what 
physical science does, ıt can perhaps be termed a 
modern ‘grammar of science’ After some preliminary 
discussion of the common notions of experience and 
reality, the author states what 1s meant by science 
and, ın particular, by a “theoretical science” Then 
follows an analysis of the status of what 1s immediately 
given in experience, and of the passage from this to 
‘constructs’ such as a tree or an electron The author 
sets forth the ‘metaphysical’ requirements that are 
deemed to render particular constructs acceptable to 
science He then analyses the procedures by which 
theories conforming to these reqwrements “attam,” 
validity’” by empirical confirmation Much of what \ 
follows are expositions of the foundations of theories 
of space and time, mechanics, electromagnetic fields, 
thermodynamics, probability, statistical mechanics 
and quantum mechanics These are valuable and 
illuminating, even apart from their bearing upon the 
more general matters under consideration 

These matters are treated at suitable stages and 
include explanations of “systems”, “‘observables” and 
“states” m physics, the place of “definitions” in 
science, Measurement, causality, prediction, the 
philosophy of Paulh’s exclusion principle and com- 
ments upon the possibility of extending the notions 
involved to other fields of thought Here there ıs 
space to consider briefly only the matter which the 
author regards as the most umportant, the nature of 
physical reality 

For him, “vald constructs” are the elements of 
physical reality In effect, he maimtains that these 
are the entities that come nearest to satisfying our 
prior notions of realty, that physical existence ıs 
reality m his sense Therefore he seems to be domg” 
something more than merely defining his use of the 
term ‘real’ 

I think that something like Prof Margenau’s con- 
clusion with regard to reality in physics is almost 
inevitable when physics 1s treated as a “theoretical” 
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science in his sense But there ıs still the problem 
shown by the fact that, while his physics 1s very 
much interested in the existence of, say, planets or 
« pieces of iron or neutrons, ıt seems to be quite 
indifferent to what particular planets or pieces of 
iron or neutrons do exist in the ordmary sense. In 
other words, his definition seems to have httle to say 
about the existence of what we usually call the real 
world—that is, when this is regarded as a unique 
system 
If I understand Prof Margenau’s view nghtly, he 
would regard such reality as coming partly into 
‘historical’ realty, which he recognizes as comple- 
mentary to, but merging with, his physical realty, 
and partly into the philosophy of existence, which he 
distinguishes from the philosophy of science On the 
other hand, the reality in question ıs now becoming 
the concern. of physics in 1ts application to cosmology 
This does concern itself with the unique real universe 
There 1s, of course, no guarantee that current physics 
1s competent to deal with those aspects of the problem 
for which the uniqueness 1s relevant But, if 1t 18, we 
should expect to gain further msight into the meaning 
of physical reality W H McCrea 


STELLAR ENERGY AND 
EVOLUTION 


Astronomy of Stellar Energy and Decay 

A General Reader’s Outline of Facts and Theories 
about the Life-history of Stars, and a Student’s 
Introduction to their Radiation, Steady or Varying 
or Catastrophic By Dr Martin Johnson Pp 216+ 
4 plates (London. Faber and Faber, Ltd , 1950) 
16s net 


‘HIS volume 1s described as an attempt to bridge 
the gap between popular astronomy and the 
research literature of stellar physics, in particular 
that part which deals with stellar constitution and 
, evolution According to the preface, 1ts origins are 
ito be found in lectures to general audiences under a 
university’s extra-mural board and to “many years 
of attempting, with frequent success, to infect senior 
students of physics with the desire to see their 
laboratory knowledge exemplified m the large-scale 
processes of Nature” Although sympathetic to both 
these activities, especially the latter, I have mis- 
givings about trying to cater in one book for such a 
wide range of readers Judging by the contents, some 
of these are supposed not to be fammblar with the 
most elementary nomenclature of the constellations, 
or the distinction between weight and mass, while 
others are judged capable of digesting at short notice 
the key formule of the theory of stellar interiors 
The subject ıs one of great difficulty, not because 
of the complexity of present ideas, but because we 
have so httle chance of checking theory by observa- 
tion. We cannot examine the interior of a star by 
practical methods, and the slow pace of evolution 
makes ıt for the most part equally maccessible m 
time We see a wide variety of stars in the sky, but 
our sampling is gravely distorted by observational 
selection and may still be far from complete We are 
uncertaim whether the varieties seen represent typical 
stages in the hfe-history of one star, or whether they 
are samples of independent species From the point 
of view of evolution, what is the significance of the 
unstable nove, the regularly varymg Cepheids, the 
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extremely dense white dwarfs, the open clusters, the 
globular clusters, or Populations I and II? No final 
answer can be given at present to these or many 
other questions Twenty years ago Eddington 
beheved that a star is m its essentials a simple 
structure , we are less confident to-day, and already 
our theories are appreciably more complicated than 
they were then 

Dr M Johnson, in this sketch of the subject, has 
aimed at keeping clear the frontier (not always suffici- 
ently sharply defined m astronomical literature) 
between firmly based observational facts or generally 
accepted theories on one hand, and, on the other, 
that vast and fascimating hinterland of more or less 
speculative uncertainty which ıs to be found near 
the hmits of our astronomical knowledge In this he 
has had a measure of success, even though the 
specialist reader may wish to move the boundary a 
little this way or that m particular cases Dr 
Johnson ıs to be commended, too, on seeking to 
explain the importance of ‘models’ ın the theoretical 
study of stellar structure, and might, deed, have 
profitably spent more space on this subject Despite 
some refreshing virtues, however, the book ıs not 
above criticism In at least two places the reader is 
left with the entirely erroneous :mpression that giant 
and dwarf stars of the same surface temperature 
differ only ın density and not in mass The descrip- 
tion of practical techniques 1s so brief and vague 
that readers otherwise unmstructed will not find much 
enlightenment Occasional sentences are clumsily 
constructed, and the author 1s mclined to obscure his 
meaning by a somewhat tortuous style of writing 

However, the acid test ıs whether the book can 
stir the curiosity and whet the appetite of beginners 
If ıb can, ıt will have justrfied itself. The short 
bibhography at the end of his work suggests that 
this 1s the author’s chef aim, and in this task he will 
have the good wishes of all astronomers 

R O REDMAN 


DIVERGENT SERIES 


Divergent Series 

By Prof G H Hardy Pp xvi+396 (Oxford 
Clarendon Press, London Oxford University 
Press, 1949) 30s net 


HILE ıt is true, as Prof J E Littlewood has 
remarked in the preface to this book, that the 

subject of divergent series has lost the sensational 
and paradoxical flavour which 1t had when he and 
Prof G H Hardy began their work -on Tauberian 
theorems, ıt still remains one of the most ımportant' 
branches of modern analysis and certaimly one of the 
most attractive 

The pecuhar formal elegance of the subject and 
the interest of the delicate techniques which ıt 
requires are brought out to the full in this book, and 
it 1s hard to imagine a more pleasant or readable 
presentation of a subject of comparable difficulty 
While it is plamly umpossible to cover the whole field 
of divergent series exhaustively in a single work, the 
book contains enough to give a non-specialist reader 
a balanced picture of the maim development of the 
theory into 1ts modern form and, at the same time, 
to provide the specialist with an invaluable reference 
book from which it ıs only a short step to matters 
of contemporary research interest 

A short historical survey of the many ideas which 
have been held about divergent series is followed by 
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an account of the general theory of regular trans- 
formations of series, including the Toeplitz —-Schurr 
theorem on necessary and sufficient conditions for 
iegularity, Knopp’s theorem on positive trans- 
formations, and a discussion of the extension of the 
theory to mtegral transformations of functions of a 
real variable 

The main part of the book is then devoted to a 
full account of most of the standard methods of 
summation and the Abehan and Tauberian theorems 
associated with them It meludes proofs of the 
classical Tauberian theorems of Hardy and Little- 
wood for Cesaro and Abel summation, with a sketch 
or the original proof of the latter by the repeated 
differentiation technique, as well as the later and 
sunpler proof of Karamata The basic ideas in these 
earher works are discussed in more detail in their 
application to the Hardy- Littlewood theorem for 
Borel summation with the O(n) type of Tauberian 
condition 

The book also contains a large amount of material 
on the less-famhar summation methods In par- 
ticular, there 18 a very attractive introduction to the 
theory of Hausdorff methods, meluding Euler’s, and 
an account of the elegant formal relationship between 
the latter and Borel summation 

The part of the book given to Wiener’s methods is 
short, but ıt ıs enough to provide an account of the 
general Tauberian theorem in a form which makes 
its application to all the standard methods seem 
natural and straightforward The power and 
generalty of the method 1s illustrated by its use in 
the ‘one-sided’ form of the Borel— Tauberian theorem 

Among the many other topics discussed are the 
Euler ~ Maclaurm summation formula, the multi- 
pleation of series and the Fourier kernels of sum- 
mation matrices, and there are many illuminating 
comments and suggestions in the notes at the end of 
each chapter H R Prrr 


BIRDS OF GREENLAND 


Grønlands Fugle (The Birds of Greenland) 

Part 1 Text by Finn Salomonsen, plates by Gitz- 
Johansen Pp 1584-17 plates (København Ejnar 
Munksgaard, 1950) 60 Danish kr , 66s 


R GITZ-JOHANSEN, a well-known Danish 
artist who has specialized m Greenland subjects 
while travellmg ın that country, made a number of 
pictures of the birds He decided to publish these 
paimtings and asked Dr Finn Salomonsen to write 
an appropriate text They are not the usual kind of 
illustrations one 1s accustomed to in a faunal work, 
and doubtless will not please the critical eyes of some 
ornithologists It must, however, be remembered 
that Mr Grtz-Johansen does not pretend to be a 
bird artist but has pamted the birds as they appear 
to him The birds of Greenland have always been of 
special mterest to ornithologists ın the British Isles, 
since many pass through these islands on migration, 
while others spend the winter here 
The earliest account of Greenland birds appeared 
in a book by H Egede in 1741 The author founded 
a missionary colony at Godthab, where he hved 
during 1721-36, and refers in his book to twenty- 
five well-known species Most of the work on the 
avifauna of Greenland has been done by Danes, but 
ornithologists in Great Britain, too, have made many 
notable contributions 
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The explorers ın search of the North-west Passage 
made collections of birds while their ships were bemg 
worked up the Davis Straits between the 1ce and the 


coast of Greenland It was on such an occasion that x 


Sır Edward Sabme, who accompanied Parry on his 
first voyage ın 1819, obtained specimens of the small 
gull that now bears his name, and two years later 
Mr Ross, afterwards Sir James Clark Ross, shot two 
examples on the Melville Peninsula of the rare rosy- 
coloured gull, which Richardson named after him 
At a much later date, Prof Newton prepared for Sir 
George Nares’s expedition ın 1875 ın the Alert a 
useful summary of Greenland birds that were known 
up to 1875 By far the most important publication, 
however, 1s H Winge’s “Grønland Fugle”, published 
in 1898, and for long the standard work although now 
out of date Dr Salomonsen’s new account 1s there- 
fore very welcome, more especially since ıb 18 in 
Danish and Englısh ın parallel columns, and we shall 
look forward to the completion of the work 

The author has paid several visits to Greenland to 
study birds in the field, and ın Denmark he has had 
tho large collections ın Copenhagen at his disposal 
Part 1 includes the divers, petrels, ducks and ther 
allies, and the cormorant 
red-throated ıs very common, and Dr Salomonsen 
in one night saw a hundred in the air at one time 
making for the sea to feed The major portion of 
this part deals with the geese and ducks, about which 
Dr Salomonsen has much to tell According to the 
ringing-returns, the Greenland race of the white- 
fronted goose ıs confined ın winter to the British 
Isles The Greenlanders apparently \do not shoot 
many of the old birds, but they catch many goslings 
and sell them in the settlements for fattening for 
Christmas No doubt foxes and eagles also take a 
considerable toll Among the ducks the Greenland 
race of the common mallard ıs of special mterest It 
differs in colour from European examples , but more 
important ıs the fact that it is resident in these 
northern climes 

In the autumn the birds leave thew mland nesting- 
haunts for the sea, selecting places where the currents 
are strong and the 1ce seldom forms There they 
collect together in flocks and feed ın the littoral zone 
on crustaceans and molluscs Should the weather 
become very severe and ice ıs formed, areas of sea- 
weed are exposed as the tides fall, and there the birds 
can find a feeding ground The form of the erder- 
duck found in Greenland 1s smaller than the bird in 
Great Britain and the Continent It ıs the most 
umportant duck in the economy of the Greenlanders, 
who formerly shot birds for food at all times of the 
year, collected vast numbers of eggs for winter use, 
and made coats and bed-covers of plucked skins 
These last were exported to Denmark, as many as 
1,300 in a year, and as it takes a hundred skins to 
make one bed-cover, the drain on the numbers of 
eider-ducks was enormous Fortunately the Govern- 
ment in 1938 issued orders restricting the slaughter 
of birds and collection of eggs, and in addition the 
exportation of skms was prohibited All this has 
had a very beneficial effect 

The kmg-eider, a brighter-coloured bird than the 
ordinary species, has in the male a brght-coloured 
knot on the front of the head It 1s not uncommon in 
the northern areas Dr Salomonsen mentions a 
curious habit of the Greenlanders who, when shooting 
one of these ducks, at once bite off the knob and eat 
it raw—considering ıt quite a trt-bit 

N B KINNEAR 
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Précis de microscopie 

Technique, expérımentatıon, diagnostic Par M 
Langeron Septiéme édition entiérement refondue 
“Pp vi+1430 (Paris Masson et Cie, 1949) 
2600 francs 


‘HE new edition of this well-known text-book 

fulfils expectation The book has two mam 
attributes that together make ıt preferable to most 
of its competitors ıb has the coherence that results 
from its beng written by a smgle author, and there 
1s more scientific explanation in 1t, and less purely 
empirical matter, than in most other books on mero- 
technique The chemistry underlying staming rə- 
actions, etc , is explamed ın a symple, direct manner , 
some of these explanations are particularly well done 
(for example, the account of the use of methylene blue 
and related dyes m staimmng blood-smears) 

There ıs abundant evidence that the author has 
both theoretical knowledge and practical experience 
in very diverse parts of his subject Much good 
common-sense 1s to be found ın what he writes about 
microscopy itself, particularly ın lis strong recom- 
mendation of the opal bulb as an 1Jluminant, and his 
insistence on the good results obtainable with con- 
“‘densers that are not highly corrected, ın routine 
work, but he does not sufficiently stress the import- 
ance of the field-stop, nor does he adequately explain 
the focusing of the bull’s eye, when this ıs used with 
an intense lhght-source Also, he uses a very much 
narrower illummating-cone than most experienced 
mucroscopists The section on photomicrography 1s 
weak the treatment 1s not general enough, too much 
space being devoted to a particular apparatus There 
are a few errors, as ıs perhaps mevitable ın such a 
large work as tms Thus, the author says that in 
phase-contrast microscopy the objective 1s used at 
full aperture, which would only be true if the phase- 
plate annulus were situated at the periphery of the 
aperture of the objective He also makes the aston- 
ishing statement that dark-ground illumination 1s 
invariably produced by total reflexion at the surface 
of the covershp These, however, are minor matters 
` The book can be confidently recommended to 
British mieroscopists and mucro-technicians 

JOHN R BAKER 


Electrical Measurements and the Calculation of 
the Errors Involved 

By D Karo Part 1 Pp 191 (London Mac- 

lonald and Co (Publishers), Ltd, 1950) 18s net 


OST text-books on practical physics include a 
chapter dealing with the calculation of errors 
nvolved in experimental work, and one wishes that 
tudents would digest this at the earhest opportun- 
ty Very often this wish 1s unfulfilled, and students, 
specially in the early stages, proceed with the experi- 
nents without a full appreciation of the degree of 
ecuracy to be expected at the end 
In this book Mr D Karo compels the student to 
onsider errors, both systematic and accidental, for 
e demonstrates the relative usefulness of different 
aethods of measurement by calculatmg the errors 
avolved in each and the hmutations of various 
astruments, and also indicates the conditions in 
vhxch each should be used It is true the work 
overs the whole syllabus of the final degree exam- 
jation m electrical measurements, but the book can 
© used with profit even by students preparmg for 
he intermediate examination, for this latter 1s the 
ime when they should begin to appreciate the value 
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of their experimental observations, the first two 
chapters should certainly give such students invalu- 
able information 

The book starts admirably “A. measurement of 
any kind is of use only when the limits of the maxt- 
mum possible error are known” If only students 
would realize this early ıt would save a lot of time 
and trouble Altogether, this is an extremely useful 
book, particularly for finals students, research 
workers and engimeers 


Relations entre les phénomènes solaires et géo- 
physiques 

(Questions d’actuahté éditées par les Annales d’ Astro- 

physique et les Annales de Géophyswgue, 1 Colloque 

International tenu à Lyon en 1947) Pp 312 (Paris 
ditions de la Revue d’opinque théorique et instru- 

mentale, 1949 ) 1800 francs 


‘HIS record of papers, presented to the Conference 
on Solar-Terrestrial Relationships which was held 
at Lyons ın 1947, shows to even the casual reader 
what a wide range of phenomena are affected, or even 
controlled, by solar radiation, electromagnetic or 
corpuscular Study of the sun 1s now of importance 
to physicists, radio engmeers, geomagneticians and 
meteorologists, as well as to astronomers That the 
author dex to the volume reads lıke an inter- 
national scientific directory confirms the world-wide 
appeal of the subject 
It 1s perhaps scarcely fair to expect more than the 
thinnest unifying thread runnmg through the whole 
work it 1s no more than a series of research papers 
of uneven quality on related topics, each accom- 
panied by a record of the discussion 1t aroused at the 
Conference Regarded as an interim report on work 
ın progress on a very live subject, however, this 
should be on the shelves of every geophysicist and 
astronomer It1s a pity that the quality of the paper 
is barely adequate even for the letterpress, the 
attempt to reproduce photographs ın half-tone on 
this same low-grade paper fails miserably 


Organic Chemistry 

A Textbook for Science and Medical Students 
Dr Frederick Prescott and Dr Dudley Ridge 
Second edition Pp 1v+724 (London: University 
Tutorial Press, Ltd , 1950) 14s 6d 


HE scope of this book ıs intended to cover the 
organic chemistry required for the general- 
degree examination and that needed by second-year 
medical students The chapters dealing with carbo- 
hydrates, purmes, protems and fermentation are 
fuller than usual, m order to meet the needs of 
medical students In the second edition a new chapter 
on isomerism and polymerism has been added, in 
view of the mcreasmg importance of plastics The 
book follows the usual plan, and special emphasis 1s 
given to details of preparation, these sections being 
sufficiently detailed for laboratory use 
The methods of preparation and properties of 
groups of substances and individual compounds are 
clearly and comprehensively set out, and the text 1s 
well suited to students begmning the subject, who 
should find the book intelligible and imteresting 
Exammation questions at the ends of the chapters 
will be useful to students and teachers Although the 
classical theories, including stereochemistry, are 
adequately treated, electronic theories are excluded 
as beyond the scope of the book This ıs a clear and 
good treatment of elementary organic chemistry 


By 
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INDUSTRIAL RESEARCH 


ANNUAL REPORT FOR 1949-50 i 


HE annual report of the Department of Scientific 
and Industrial Research for the year 1949-50* 
includes, as usual, the report of the Commuttee of the 
Privy Council, over the signature of the Lord Presi- 
dent of the Council, and that of the Advisory Council 
over the signature of Sir Ian Heilbron, together with 
appendixes listing the assessors to the Advisory 
Council and members of the research boards and 
committees of the Department, the reseaich associa- 
tions, and summaries of the expenditure of the 
Department for the year, meluding maimtenance 
allowances to students and research awards and 
grants One appendix is missing this year, namely, 
the customary list of publications issued durmg the 
year, which last year occupied some forty pages of 
the report The greater part of this year’s report 
consists of the summary of work, and of this some 
hundred pages deal with the work of the research 
associations as against sixty dealing with the activities 
of the Departments various research stations and 
boards, the latter, however, have for the most part 
already been described ın the several annual reports 
already issued by individual stations or boards 
The gross expenditure of the Department for the 
year ended March 31, 1950, was £4,346,580, as against 
£3,696,945 m the previous year, but this was reduced 
by receipts from various sources to £3,913,782, the 
net merease on 1948-49 bemg £640,673 The total 
staff of all grades employed ın the Department on 
October 1, 1950, was 3,916 (including 135 part-time), 
an increase of 455 on 1948-49 and of 758 on 1947-48 
Of the net expenditure, the largest single 1tem was 
the annual grants to research associations totalling 
£1,099,714, besides special grants amounting to 
£26,678 Gross expenditure on the National Physical 
Laboratory was £721,251, but rece:pts reduced this 
to £467,250 Grants for special researches arnounted 
to £344,410, an increase of £75,731, and grants to 
students to £212,055 net Net expenditure on 
building research was £255,333, on road research 
£226,057, on fuel research £188,965, on food investi- 
gation £185,406, on forest products research £85,573, 
on mechanical engineering £82,666, on radio research 
£65,685, on water pollution £41,906, on pest infesta- 
tion £39,043, and on hydraulics £18,175 Apart from 
the increase of £64,894 in expenditure on mechanical 
engineering, the order of expenditure ıs ın general 
that of the previous year, though expenditure on 
both fuel research and food investigation mecreased 
by about £40,000 Of the gross expenditure of 
£114,050 on the Chemical Research Laboratory, 
£35,758 was tovered by receipts, and receipts 
amounting to £21,261 again covered more than half 
the gross expenditure of £40,884 on fire research 
Net expenditure on the Geological Survey and 
Museum was £149,309, on headquarters admunistra- 
tion £91,064, on headquarters intelligence £47,092, 
and on headquarters overseas liaison £41,792 The 
corresponding figures for the last three items in 
1948-49 are £79,237, £32,109 and £31,483, respect- 
ively, and in view of what 1s said in the Advisory 
Council’s report about strengthening the contacts 
between headquarters and the stations and research 


* Department of Scientific and Industrial Research Report for the 
Year 1949-50 (Cmd 8169) Pp 214 (London HM Stationery 
Office, 1951) 4s 6d net 


associations, and the increased responsibilities of the 
Intelligence Division of the Overseas Liaison, these 
ıncreases seem moderate Research contracts 
amounted to £139,134 as against £45,459 ın 1948-49 

Although the grants to students, etc , increased by 
£51,457 over the figure for 1948-49, and the number 
of students ın training increased from 736 to 828, 
seniol research awards decreased from 23 to 16, 
and grants for special investigations from 99 to 93 
Of the last two items, five and twelve, respectively, 
were new awards, and the preponderance ın chemistry 
and physics continued, ten senior research awards 
were in chemistry and fifteen in physics, while of the 
grants for special investigations, twenty-four were in 
chemistry, forty-three in physics, eleven m engineer- 
ing, sıx in biology, five in mathematics and astronomy 
and four in geology and mineralogy Of the grants 
to students, 308 were m chemistry, 285 in physics, 
62 in biology, 63 ın engmeering, 46 ın mathematics 
and astronomy, 36 ın metallurgy, and 28 in geology 
and mineralogy, of these grants, 376 were new 

Much of the information regarding the work of the 
research boards and stations of the Department 1s 
available in the annual reports of individual boards 
or stations which have already been published The 
report of the Advisory Council, however, selects some 
examples to illustrate the way ın which both the 
establishments of the Department and the research 
associations are meeting national needs With the 
transfer from the Chief Scientific Adviser’s Division 
of the Ministry of Works of work on user requirements 
and the economics of building, the conduct of all 
building research ıs now the responsibility of the 
Department Besides its work on the design of steel- 
frame buildings when welded rigid joints aie used, 
and on the bearing capacity of soils in relation to 
foundations of large structures, the Building Research 
Station has been concerned with many factors', 
affecting the efficiency of buildings, such as the 
choice of colour schemes in factories so as to reduce 
visual] strain and thus aid production 

Of particular importance at the present moment 
is the work directed towards improving the supply of 
sulphur The work of the Chemical Research Labor- 
atory on sulphate-reducing bactena, originally con- 
cerned with the prevention of corrosion of 1ron pipes 
in. waterlogged soils and with the disposal of refuse, 
now offers a possibility of reheving the sulphur 
situation by microbiological production The chief 
obstacle to the industmal exploitation of a process of 
producing sulphur by this means from lakes in 
Cyrenaica 1s the low specific rate of reduction of 
sulphates, and research ıs proceeding with the view 
of accelerating the process Work under the Gas 
Research Board has shown that sulphur of 99 per 
cent purity and otherwise satisfactory for the manu 
facture of sulphuric acid by the contact process can 
be obtained from the spent oxides of gas works, while 
plans are well advanced for semi-scale trials at a 
steelworks in South Wales of a new process, worked 
out by the British Iron and Steel Research Associa- 
tion, for regenerating sulphuric acid from spent 
pickling lhquor 

The Road Research Laboratory, besides 1ts investa- 
gations on dazzle and on road safety, which, for 
example, led to an 85 per cent reduction in the 
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number of accidents ın wet weather over a stretch of 
Finchley Road, Hampstead, through re-surfacing 
with hot-rolled asphalt ın place of wooden blocks, 
; nas made important contributions to reduction of 
“ cost of mamtenance of surface-dressed roads The 
mereased and more efficient use of mechanical devices 
for spreading tar and chippings has withm the past 
three years reduced the labour cost ın one county 
from 2d to 4d per square yard Large-scale studies 
by the Jomt Fire Research Organization of the 
development of fire have yielded results of immediate 
importance ın deciding the protection to be given to 
houses, and other work ıs being carried out on the 
conditions which determine the initiation and growth 
of fire, as well as on the use of water in extinction of 
fires, forest fires and dust explosions im factories 
Work on the handling and stowing of chilled {(1ced) 
fish has reached a stage affording a basis for ‘icing 
codes’ for ships of various construction and equip- 
ment, while, with the co-operation of the Agricultural 
Research Council, feeding tnals are in progress of 
high-quality protein feeding-stuffs obtamed by alkali 
digestion of surplus herrings ^ Systematic studies are 
being made of the effect of temperature and duration 
, of storage on the deterioration of fresh vegetables, 
and, ın co-operation with the Mimstry of Agriculture 
and the Ministry of Food, surveys are bemg made 
of the conditions to which vegetables are exposed 
during distmbution and marketing The Low Tem- 
perature Research Station 1s developing a method 
for the direct platmg of alummium with nickel, 
which may meet the need of the food and other 
industries for a cheap and light-weight metal of 
bright appearance which does not corrode and can 
be soldered 
Tho full-scale investigations on the properties of 
Colonial timbers continue to be a major preoccupation 
of the Forest Products Research Laboratory, but 
some long-term research on the physiology of starch 
depletion and of heartwood formation has been begun, 
as well as an investigation into the causes of the 
distortion of plywood A yield-measurement scheme 
„for assessing quantitatively the swtabihty of any 
species for plywood manufacture ıs undergomg 11s 
final trials, and alternatives to creosote are being 
tested as preservatives for external timber in view 
of the possibility that supphes of creosote may be 
inadequate The Fuel Research Station is engaged 
on the development of coal-fired gas-turbine plant, 
particularly with regard to the design of combustion 
chambers, methods of dust removal and the problems 
of blade foulmg A vortex combustion chamber has 
been designed to burn 500 lb of coal per hour at 
atmospheric pressure with a heat release of about 
500,000 BThU per cu ft per hour, while another 
type of chamber, based on that used for firmg 
Lancashire boilers with pulverized coal, gives a 
Inugher combustion efficiency but only about one- 
third of the heat release of the vortex unit Smoke 
elimination from imdustrial boilers, the removal of 
sulphur from flue gases and the recovery of sulphur 
from indigenous sources have been investigated 
by the Station, which ıs also responsible for co- 
ordinating, analysmg and publishing results of 
atmospheric pollution observations made m Great 
Britain 
The new Hydraulics Research Station 1s expected 
to be ready for occupation in the present year, and 
meantime work has continued at the National Physical 
Laboratory, the universities and the Royal Victoria 
Dock of the Port of London Authority on the Wyre 
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tidal model, the Forth model, the River Eden model 
and the Fassider: Spillway model The Forth model 
has already indicated that the construction of piers 
and dredging around the Beamer Rock would have 
a negligible effect, that removing the Beamer Rock 
would imerease stability of flow and increase silting , 
and that constructmg embankments to enclose 
Jagoons into which dredged materials would be 
dumped, by reducmg curvature, would slightly 
decrease tidal flow Some of the buildings of the 
new Mechanical Engmeermg Research Laboratory at 
East Kaibride are expected to be ready for occupation 
ın 1951, and the committees set up by the Board are 
paying special attention to the equipment of the 
Laboratory Some research on the fundamental 
mechanisms of fatigue failure has been started at the 
University of Bristol, work on photoelasticity has 
been expanded and some basic work on the properties 
of materials on the macro-scale in the plastic region 
has been started in the National Physical Laboratory 
In the Division housed at Thorntonhall, work is 
directed to the elucidation of the fundamental causes 
of friction and wear, and to the solution of generic 
problems arismg from tho practice of lubrication 

In the Pest Infestation Laboratory, a considerable 
measure of success has been attained in the control 
of blowflies in slaughterhouses with DDT dust, 
while the discovery that all stages of the development 
of the common clothes-moth are killed by a few 
hours exposure to a temperature of 41° C at a 
relative humidity of 70 per cent 1s bemg pursued 
with the view of its utilization as a practical method 
of control The Radio Research Organization con- 
tinues to be engaged on an extensive programme of 
fundamental research, and a sub-station at Fraser- 
burgh has been maintamed durmg the year ın 
addition to the work at the National Physical 
Laboratory and at the Radio Research Station at 
Slough At the Road Research Station a study of 
the construction of roads over peat has started 
Collaboration of the Water Pollution Research 
Laboratory with the countries of the Commonwealth 
18 increasing Experments have been started in 
collaboration with the Gas Research Board’s Advisory 
Panel on Ammoma Effiuents to determine the effect 
on biological treatment of sewage of constituents of 
spent lquor from the manufacture of coal gas 
Assistance has also been given ın the development 
of processes for the treatment of water for Tehran 
in Persia 

Same illustrations have already been given of the 
work of the research associations Attention 18 
directed by the Advisory Council’s report to the 
increasing use of the process devised by the Wool 
Industries Research Association for rendermg wool 
unshrinkable, production now exceeds 2-3 mullion 
Ib a year, and an indirect effect has been the develop- 
ment by the hosiery industry of processes for ren- 
dering its products unfeltable The same Association 
has continued its work on detergency and the action 
of detergents ın scouring as well as on the products 
formed by the action of papaim and sodium bisulphite 
on wool The precision grade system of fitting shoes 
developed by the British Boot, Shoe and Alhed 
Trades Research Association 18 bemg more widely 
adopted and is leading to developments ın the 
standardization of size-markings Steel-works are 
obtammg mereases up to 20 per cent in output as a 
result of installing a new and simpler air inlet to steel 
furnaces, which has been developed by the British 
Tron and Steel Research Association in co-operation 
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with the dustry, while the 3,500 hp gas turbine, 
designed to drive a propeller directly, which the 
Parsons and Marme Engimeering Turbine Research 
and Development Association 1s developing, offers 
great potential advantages over the steam turbine in 
efficiency, weight and adaptability 

The work of the British Baking Industries Research 
Association on the staling of bread has made ıt 
possible to relate the chemical composition of anti- 
staling agents to retardation of staling, and to 
suggest optimum levels for mclusion m the formula 
used with particular commercial products A com- 
bination of fat and glyceryl stearate products appears 
to offer the further advantage of mcreasmg the 
nutritional value The Research Association of 
British Flour Millers has studied the milling behaviour 
of biscuit and confectionery flours in relation to the 
structure of the wheat gram, and has elucidated the 
chemistry of the toxie factor formed by the action 
of the flour ımprover, agene (nitrogen trichlonde), on 
protems, as well as completing a three-year survey 
of the milling and baking value of winter-sown home- 
grown wheat Investigations designed to increase 
production include those of the Hosiery and Alhed 
Trades Research Association on the use of suitable 
backgrounds, hghting conditions and magnifying aids 
to reduce eye-strain, and of the British Hat and 
Alhed Feltmakers’ Research Association on acid 
control in felt manufacture The British Launderers’ 
Research Association has investigated the chopped 
fibre technique for the evaluation of detergents and 
obtained good agreement with full-scale results. The 
British Non-Ferrous Metals Research Association has 
now obtamed some light on the causes of localized 
corrosion or pittmg of copper water pipes The 
fundamental work on the reactions occurring in the 
polymerization and oxidation of drying os is bemg 
pursued by the Pamt, Colour and Varmsh Manu- 
facturers’ Research Association, and the British 
Paper and Board Industry Research Association 18 
considermg the utilization of waste linseed straw 
from United Kangdom flax The Research Association 
of British Rubber Manufacturers is mvestigating the 
possibility of using common materals occurring nm 
the United Kingdom, such as calcium carbonate, as 
alternatives to carbon black for ‘remforeing’ rubber 


LABELLING OF PROTEINS WITH 
IODINE-131, SULPHUR-35 AND 
PHOSPHORUS-32 


By Dr G E FRANCIS, Da W. MULLIGAN and 
Pror A WORMALL 


Dept of Biochemistry and Chemistry, 
Medical College of St Bartholomew’s Hospital, London 


HE use of isotopes, particularly those which are 

radioactive, for the labellmg of protems and 
related compounds ıs now being widely adopted for 
many investigations in biochemistry and medicine 
Early in 1939, we prepared mustard gas (di-2-chloro- 
ethyl sulphide) contaimmg sulphur-35 for imvesti- 
gations on the action of mustard gas and its 
derivatives on animal tissues, and on the immuno- 
logical properties of protems treated with mustard 
gas (An account of these war investigations was 
published in 19461) Afterwards, we used protems 
labelled with sulphur-35 and phosphorus-32 for 
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quantitative studies on the precipitin reaction’, and 
in other immunological studies? we have used pro- 
tems labelled with 10dme-131 

The isotopic labeling of protems can be effected 
by normal laboratory chemical methods, but the 
treatment involved frequently effects several changes 
in the protem molecule m addition to the attachment 
of a label or labelled group ‘Treatment of serum 
proteins with phosphoryl chloride, for oxample, 
results in the phosphorylation of the hydroxyl groups 
of several ammo-acid residues, but ıt almost inevit- 
ably causes denaturation and other changes in the 
protem When proteins are treated with mustard 
gas sulphone (di-2-chloroethyl sulphone) the reagent 
reacts very readily, at room temperature and pH 7 5, 
with the free amino groups of the protem, but the 
possibility of other changes in the protein molecule 
cannot be excluded. Iodimation of proteins leads to 
the introduction of 10odine into the 3 5-positions of 
the tyrosme residues , but other groups (for example, 
histidine) may be iodinated, sulphydryl groups are 
oxidized and other changes may occur! Thus the 
use of large amounts of labelling agents such as 1odine, 
mustard gas sulphone and phosphoryl chloride for 
the introduction of several ‘tags’ into each protem 
molecule may result in the production of a chemically” 
altered protem with properties significantly different 
from those of the origmal protem Obviously, this 
1s & serious drawback for many biological imvesti- 
gations 

Now that certam radioisotopes are becoming more 
generally available ın the form of preparations of 
high specific activity, it has been possible to ‘trace- 
label’ proteims with some of these radioisotopes In 
this way one can reduce very considerably undesirable 
changes such as denaturation, hydrolysis and oxida- 
tion For example, ıt ıs possible to 10dinate proteins 
using an extremely small amount of radioiodine, and. 
to introduce an average of one or two iodine atoms 
per molecule of protein, with little or no detectable 
change ın the chemical and physical properties of the 
protein 

Some protems can be biologically labelled, as, 
for example, casein®, lipovitellin’, and nucleoproteins,” 
all of which have been labelled biologically with 
phosphorus-32 Several other protems can be labelled 
biologically with radioactive isotopes? This bio- 
logieal method yields protems which are, for practical 
purposes, completely ‘physiological’, apart from the 
label, ıt ıs, however, of rather hmited application, 
and unless large amounts of radioelements of high 
specific activity are used, ıt usually gives a product 
of relatively low specific activity. Stable isotopes 
can similarly be used for the biological labelling of 
proteins , for example, nitrogen-15 has been used to 
label antibodies® 

During the past few years, many investigators who 
wanted to use labelled proteins for biological tracer 
studies have consulted us with regard to the labelling 
methods we have used in our ummunological investi- 
gations Short accounts of some of our methods have 
been pubhshed®, but a more complete account 1s 
given here in the hope that ıt will prove generally 
useful 


Labelling of Proteins with lodine-13] 


The method we have used is essentially that 
described by Wormall!® The protem ın ammoniacal 
solution is treated with a radioactive 10dine solution 
prepared by one of the methods outlined below ‘The 
labelled protem 1s then freed from unbound or loosely 
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attached iodine and iodide by dialysis, usually 
followed by precipitation by sodium sulphate or 
some other suitable salt 

7x By this method protems may be ‘trace-labelled’, 
that ıs, iodinated to a small extent (less than 1 per 
cent) with radioactive iodine of fairly high specific 
activity, so that they suffer little change ım serological 
and other physico-chemical properties but can still 
be determmed ın mmute amounts by radioactivity 
measurements Protems may also be ‘fully iodinated’ 
(up to about 10 per cent iodme) to give labelled 
antigens for the study of 10odinated protein antigen— 
antibody reactions The experimental procedures in 
‘trace-labelling’ and ‘full 1odination’ differ, and hence 
are dealt with separately below 


Preparation of Radioactive lodine Solutions 


The amount of iodide ın the ‘earrier-free’ sodium 
iodide solution containing 10dine-131 normally sup- 
plied ıs negligible, in a chemical sense, and dilution 
with non-radioactive iodine 1s usually required The 
most convenient reagent for the iodination of proteins 
1s a solution of iodine in potassrum iodide (that 1s, 
I, + KI = KI;) When sodium iodide contammg 

i10dine-131 ıs added to such a system, ıt takes part 
in the ‘iodime-1odide’ equilibrium and is rapidly dis- 
tributed throughout the system From the pomt of 
view of obtammg maximal utilization of the 10dme- 
131, the amount of potassium iodide present should 
be kept to a mimimum, and either of two methods 
can be used for the preparation of suitable solutions 
of 1odine in potassium iodide 

(1) Saturation of a potassvum odide solution with 
elementary rodine. Tho potassrum iodide solution is 
treated with excess of finely powdered 1odine, allowed 
to stand for about 48 hr with occasional shaking, 
and then filtered to remove excess of solid 10dine 
The amount of free iodine in this solution ıs then 
determined by titration with standard thiosulphate 
By choosing an appropriate concentration of potas- 
sium iodide, a solution of 1odine in potassrum iodide 
of any desired concentration may be prepared For 
“this purpose rb 1s useful to draw a graph showing the 
solubility of 10dine in solutions of varying concen- 
tration of potassrum iodide at the appropriate 
temperature The iodine-131 (as sodium iodide 
solution) 1s added to the 1odine (in potassium 1odide) 
solution a few minutes before use for iodination 

(u) Leberation of rodne from an ‘vodrde—rodate’ 
mixture contaming sufficient excess of odide The 
quantity of 1odıne required 1s calculated and hberated 
according to the equation 


5KI + KIO, + 6HCl = 6KCI + 3H,0 + 31, (1) 


An excess of potassium iodide (determined from 
the graph) just sufficient to keep the hberated iodine 
in solution 1s used The radioiodine solution may be 
added to the origmal potassium iodide, or to the 
solution after the hberation of iodine 

(One disadvantage in the use of solutions of 10dine 
in potassium iodide 1s that the 1odine-131 present as 
iodide, usually about half the total, takes no part in 
the iodination If supplies of 1odine-131 are limited, 
this loss of radioactive materials can sometimes be 
largely avoided by iodmatimg with a solution of 
1odine in ether The quantity of 10odine required 18 
calculated and prepared according to equation (1), 
using no excess of potassium iodide, the radioactive 
1odine (as iodide) being added to the potassrmm 
iodide used ‘The liberated 10dme 1s extracted with 
ether (sg 0720, previously twice washed with 


NATURE 


749 


distilled water) to give a solution of radioactive 
iodine ın ether This method has been found useful 
for the preparation of radioactive 3 5-duodotyrosine, 
but 16 ıs not generally satisfactory for the 1odimation 
of proteins, since ether has a denaturing effect on 
many proteins ) 


‘Trace-labelling’ of Proteins with Radioactive lodine 


The iodination of protems ın ammonuiacal solution 
proceeds smoothly at room temperature The con- 
centration of ammonia used can be vared withm 
fairly wide limits, but ın order to minimize the risk 
of damage to the protein, 1b 1s advisable to keep ıt 
fairly low. In the labelling of antibodies with 10dine- 
131, we have used 0 10 ml 5N ammonium hydroxide 
per 1 0 ml protem solution 

The radioactive 1odine solution ıs added, a few 
drops at a time, to the ammonzacal solution of the 
protem, with shaking after each addition When all 
the 10dine has been added, the solution 1s allowed to 
stand for 10-15 min and then brought to pH 7 5 
with N acetic acid The labelled protern 1s best freed 
from unbound 10dine and iodide by dialysis, followed 
by several precipitations with sodium or ammonium 
sulphate The solution ıs first transferred to a 
dialysis sac (Visking ‘Cellophane’ tubing 1 im 
diam ) containmg a small glass marble to facilitate 
mixing, and the sac tied at both ends The solution 
18 dialysed overnight agamst a large volume of 0 9 
per cent sodrum chloride to remove most of the free 
iodide Final ‘purrfication’ of the labelled protem can 
be effected by several precipitations , for example, 
globulins with sodium sulphate (a final concentration 
of 12 per cent for gamma-globulins, 18 per cent for 
total globulins), and albumins by saturation with 
ammonium sulphate 

The amount of 10odine required to be added to give 
any particular degree of 1odmation 1s readily caleu- 
lated from the fact that m the mtroduction of small 
amounts of 10odine (up to | per cent) by this method, 
about 35 per cent of the added free iodine combines 
with the protem 














Table 1 IoODINATION OF ANTISERUM GAMMA-GLOBULINS 
Radio1odine 
y-Globulin | 5N ammonium] solution (X) added Todine 
solution hydroxide ~| content of 
(2 5 per cent added Amountof| labelled 
protein) free rodine | y-globulins 
(ml ) (ml) (ml ) (mgm ) (per cent) 
10 ol 0 275 0 225 0 32 
10 01 0 55 0 45 0 60 
10 01 0 92 0 75 0 87 
Example 001 M potassium iodide solution was 


treated with excess of finely ground iodine, the 
mixture kept for 30 hr and then filtered A 4 0-ml 
sample of this solution of 10dine ın potassium iodide, 
contammg 123 mgm free iodine/ml, was mixed 
with 20 ml of radioactive ‘carrier-free’ sodium 
iodide (contaming 100 pC of 10dine-131) This 
mixture (X), contammg 16 7 pC of iodine-131 and 
0 82 mgm free iodine/ml , was then used to 10dinate 
the gamma-globulin fraction of an antiserum obtdined 
by immunizing rabbits with ovalbumin treated with 
mustard gas sulphone Typical results of this experi- 
ment are given ın Table 1 


‘Full lodination’ of Proteins with Radioactive lodine 


A Ingher concentration of ammonia than that used 
ın ‘trace-labelling’ 1s necessary for full iodination by 
this method We normally use 0 5ml 5N ammonium 
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hydroxide per ml. protem solution (2-3 per cent 
protem) In preparing a fully 1odmated protem, the 
iodine solution may be added dropwise to the 
ammoniacal solution of the protem until free iodine 
1s detectable, by starch, a few minutes after the last 
addition. With radioactive iodine, 1t 18 More econo- 
mucal to add a calculated amount of the iodine solu- 
tion, and we have found that 30-35 mgm iodine 
added per 100 mgm protem gives fairly complete 
iodination of serum protems and ovalbumin under 
these conditions These fully iodinated protems can 
be ‘purified’ by several reprecipitations by acid 
Dilute acetic acid 1s added to give maximal precipita- 
tion and the mixture 1s centrifuged The precipitate 
is dissolved in 0 9 per cent sodium chloride with 
dilute sodium hydroxide or sodium carbonate solution 
added to give pH. about 75 The precipitation with 
acetic acid is repeated a further two or three times. 

Example 150 uC of 1odine-131 (as sodium iodide 
solution) was added to a mixture of 04 mi of 10 
per cent potassium iodide and 143 ml of 01 N 
potassium iodate, and the 1odime was then liberated 
by adding a shght excess of 0 1 N hydrochloric acid 
This solution was then added, a few drops at a time, 
to a mixture of 1 0 ml. of a 5 per cent solution of 
human serum globulins, 1 0 mi of water and 1 0 ml 
of 5N ammonium hydroxide After the mixture had 
stood at room temperature for 5 min , the 1odimated 
globulins were freed from unbound 1odine and 10dide 
by three precrprtations in slightly acid solution, as 
described above These iodinated globulins contained 
9 2 per cent of iodine (based on an average nitrogen 
content of 16 per cent for the serum globulins), and 
they gave the following rate of counts 200 counts/ 
min /ygm protem nitrogen with the liquid counter 
described by Veal™, and 2,000 counts/mm /pgm 
protem nitrogen with an end-window bell-type 
counter 


Discussion 


For our immunological imvestigations, we have 
found the labelling of antibodies and antigens with 
iodine-131 very satisfactory Where ‘trace-labelling’ 
1s adopted, there 1s httle detectable change ın the 
properties of these compounds, for example, pre- 
erpitating antibodies can be labelled with appreciable 
amounts of 1odine without significant loss of their 
precipitating power. Some typical results of our 
experiments with iodinated antibodies are given in 
Table 2, and from these results 1t will be seen that no 
marked reduction ın the amount of precipitable anti- 
body occurs until an average of about 1 per cent of 
iodine has been introduced into the antibody This 
corresponds to an average introduction of about 13 
atoms of iodine, or the formation of 6 5 duodotyro- 
sine groups, per Molecule of antabody (assuming an 
average molecular weight of 165,000 for antibody 
molecules) 

Labelled proteins contammmg appreciably less than 
1 per cent 10dine can be used for immunological and 
many other biological investigations There are, 
however, certain drawbacks to the use of a prepara- 
tion which is hkely to contam a high proportion of 
unlebelled protem molecules, since the possibility of 
the 1odmated protem behaving differently from the 
original protem cannot usually be excluded Bute- 
ment has calculated that where an average of 7 7 
atoms of 10dine are troduced into each molecule of 
a protein, corresponding to an 10dine content of about 
0 60 per cent for antibody molecules, ıt 1s probable 
that only 005 per cent of the molecules will be 
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Table 2 EFFECT OF IODINATION ON PREOIPITATING ANTIBODIES 
The antiserum used in this experiment was obtamed by immunizing 
rabbits with ‘sulphone-ovalbumin’ (ovalbumin treated with di-2- 
chloroethylisulphone), and the antibodies (the separated y-globulin 
fraction of this antiserum) were labelled with iodime-131 The 
‘sulphone-ovalbumin’ used as antigen in the precipitin tests was . 
labelled with sulphur-35, to allow a complete analysis of the pre- 
crpitates to be made The antibody nitrogen fn each precipitate was 
determined in two ways (a) from 1odine-131 contents, and (b) by 
subtracting the antigen nitrogen (calculated from the sulphur-35 
contert) from the total mitrogen, tne two methods gave essentially 
the same result ın every case 


Iodine content of Preeipitate formed (per ml of anti- 








iodinated y-globulins serum) in the region of maximum 
(‘antibodies’) precipitation 
atoms/mol Total N Antibody N 
(per cent) | of protein (ugm ) (agm ) 

0 107 99 

3 43 109 100 

5 84 102 92 

7 15 88 83 

1 33 36 34 








unlabelled (This calculation 1s based, however, on 

the assumption that single atoms of 10dine enter the 

protein molecule, whereas the main change ıs the 

formation of 3 5-duodotyrosine residues) The intro- 

duction of 1 per cent or more iodine into the pre- 

cipitating antibodies we have studied leads to marked ' 
loss of their precipitating power (Table 2), and this 

18 In agreement with the results obtained by Breml 

and Heurowitz!* im their studies on the action of 

ordinary iodine on agglutinating antisera, 

In recent years several other investigators have 
labelled protems with iodine-131, usually by adding 
iodine ın potassium iodide solution to a slightly 
alkaline solution of the protem Pressman and 
Keighley** have, for example, 1odinated, with 10dine- 
131, antisera to kidney extracts and have used them 
to study the locahzation of these antibodies in the 
Indney after their imjection mto rabbits More 
recently, Pressman and Sternberger!® have exten- 
sively studied, by immunochemical methods, the 
relative rates of uptake of 10odine by various serum 
protems when antisera are iodinated by iodine in 
potassium iodide solution in a borate buffer at pH 8 | 
They found that the albumin fraction becomes 1odn- ' 
ated twice as rapidly as does the total globulin 
fraction, and-the latter twice as quickly as antibody 
molecules They also found that the mtroduction of 
as many as eighteen iodine atoms per antibody 
molecule does not destroy its ability to undergo 
specific precipitation Other investigators’? have 
used iodinated protems contaming 1iodine-131 to 
study the distribution of mjected antigens 


Labelling of Proteins with Phosphorus-32 


Proteins can be labelled wn vitro with phosphorus-32 
by treating the protem with phosphoryl chloride, and 
the phosphorylated protems obtamed can be used in 
certain immunological experiments? and possibly 
other mvestigations However, treatment with this 
reagent effects considerable changes ın the chemical, 
physical and xmmunological properties of serum 
proteins, ovalbumm, ete 18, and furthermore, many 
of the attached phosphate groups are readily split off 
when the labelled protem 1s jected mtravenously 
into a rabbit Thus phosphorylated proteins have 
rather a limited value m biological tracer investiga- 
tions, though the use of very small amounts of 
phosphoryl chlorıde prepared from radiophosphorus 
of high specific activity mught yield ‘trace-labelled’ 
phosphorylated proteins useful for short-term tracer 
experiments 
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Labelling of Proteins with Sulphur-35 (using 
Mustard Gas Sulphone) 


Most protems readily react with mustard gas 
sulphone at pH 7 5-8 0, and the ‘sulphone-protems’ 
obtamed from the serum proteins and ovalbumm can 
be ‘purified’ by precipitation with dilute acetic acid 
By using mustard gas sulphone containing sulphur-35, 
labelled proteins suitable for some zmmunological and 
other purposes can be obtamed??, but 1t must be 
remembered that these protems are ‘foreign’ to the 
animal body When injected into an animal -they 
usually incite the formation of antibodies specific for 
‘sulphone-protems’, and they thus have a limited 
value for ordinary tracer investigations 

Recently, we have prepared radioactive mustard 
gas sulphone of high specific activity, and have labelled 
ovalbumin with this reagent Proteims trace-labelled 
with sulphur-35 in this way should be generally useful, 
since all our evidence tends to show that the sulphone 
groups are firmly attached to the protem molecule 
and are not readily removed ın vwo 


Double Labelling of Proteins with lodine-I31 and 
Sulphur-35 


Red cells can be labelled with two radioactive 
isotopes of iron, and the biological double-labelling 
of other protems such as casem, nucleoprotein or 
hpovitellin with two or more different isotopes 
presents no msuperable difficulty Multrple isotopic 
labelling of proteins, with all the labels firmly attached 
to the protein molecule, is, however, not so readily 
achieved by purely chemical methods without appre- 
ciable alteration ın the chemical and physical proper- 
ties of the protem 

During the past two years we have studied the 
labelling of ovalbumin and serum globulins with both 
10dine-131 and sulphur-35 These double-labelled 
protems have proved useful in our study of the 
specific combining properties of the antibodies pro- 
duced in response to the mjection of the double- 
labelled antigens", and ıt 1s possible that the methods 
we have used may be suitable for other biological 
studies We have found that the most satisfactory 
labelling 1s usually obtamed if the treatment of the 
protein with mustard gas sulphone precedes 10dina- 
tion, for, in general, iodination of ovalbumin or serum 
globulin appears to reduce the reactivity of the 
protein towards mustard gas sulphone A typical 
example of the technique 1s given below It should be 
emphasized, however, that the double-labelled proteins 
obtamed are ‘chemically-altered’, and have chemical 
and immunological properties significantly different 
from those of the corresponding unlabelled proteins 

Example Mustard gas sulphone (177 mgm ) and 
one drop of phenol red solution were added to 10 ml 
of a 6 5 per cent solution of thrice-crystallized oval- 
bumin and the mixture was stirred at 37° for 2 hr, 
with 5 sodium hydroxide added when necessary to 
keep the pH at 7 5-8 0 The solution was then kept 
overnight at 37°, filtered, and treated with 2N acetic 
acid to give maximal precipitation The precrpitated 
‘sulphone-ovalbumun’ was dissolved in water with the 
aid of a little dilute sodium hydroxide and again pre- 
crpitated by adding acetic acid After a further 
precipitation, the solution (10 ml , pH about 7 5) 
was treated with 5 0 ml of 5) ammonium hydroxide 
and the protein 1odinated by adding 5 0 ml of 0 LY 
iodine in potassrum iodide The ‘1iodmated-sulphone- 
ovalbumin’ was precipitated by adding acetic acid, 
reprecipitated a further twice, and dissolved in 10 ml 
of 09 per cent sodium chloride at pH 75 This 
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preparation of double-labelled ovalbumim contained 
18 5 atoms of iodine and 24 sulphone groups pet 
molecule of protem (assuming a molecular weight of 
40 500 for ovalbumin) 

In other investigations we have used smaller 
amounts of mustard gas sulphone and iodine, both of 
high specific radioactivity, to effect ‘trace double- 
labelling’ of certam protems Full details of the 
method, which ıs a shght modification of that 
described above, will be published later 


Summary 


The labeling of proteins with 1odine-131 can 
readily be effected by 10dmation in weakly ammoni- 
acal solution In this way protems can be ‘trace- 
labelled’ without serious alteration in their chemical 
and physical properties, or more fully iodinated 
proteins can be prepared Proteins labelled with 
phosphorus-32 prepared by treating the protein with 
phosphoryl chloride have a hmuited use for most 
biological mvestigations, but those labelled with 
sulphur-35 (by the use of mustard gas sulphone) are 
very suitable, since the attached sulphone label 1s not 
readily removed ın vwo A brief account is given of 
double isotopic-labelling of proteins, with 10dine-131 
and sulphur-35 


We are indebted to the Medical Research Counce: 
and the Central Research Fund of the University of 
London for grants (to A W ) covering part of the 
expenses of these investigations We are also grateful 
to Dr K Zerahn, who collaborated with us in the 
preparation of some of the double-labelled proteins, 
and to Dr V C E Burnop for help with one of the 
preparations of radioactive mustard gas sulphone 
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OBITUARIES 


Dr Robert Broom, F.R S 

Dr Roperr Broom, who died on April 6 at 
the age of @ighty-four, was distinguished not only 
for the great abundance of his contributions to the 
science of paleontology, but also for the wealth of 
evidence which they provided m connexion witir 
some of the most interesting problems of vertebrate 
evolution Broom was born in 1866 and studied 
medicine at the University of Glasgow He qualified 
in 1889, after first serving an apprenticeship m the 
Department of Chemistry as a junior assistant It 
was during this interlude that his first scientific paper, 
“On the Volume of Mixed Liquids”, appeared ın the 
Proceedings of the Royal Society of Edinburgh How- 
ever, the current interest m evolutionary problems 
soon attracted him into the biological field, and he 
became particularly occupied with the question of 
the ongm of mammals Indeed, it was partly for 
this reason that ın 1892 he went to Australia, for he 
sought opportunities for making embryological 
studies on monotremes and marsupials 

During the next few years Broom published a 
number of papers on morphological subjects, in- 
eluding several dealing with the structure of the 
skull, the vomero-nasal organ, and the development 
of the vertebrate skeleton The main theme of these 
contributions concerned the establishment of homol- 
ogies In mammals and reptiles as a basis for a 
discussion of phylogenetic relationships While on a 
visit to London in 1897, Broom’s interest was aroused 
by the cynodont skulls collected by Dr H G Seeley 
in South Africa, and 1t was this which stimulated 
him to go to Cape Town im order to make further 
studies of the fossil remains of these mammal-hke 
reptiles He engaged in a modest medical practice 
which permitted him from time to time to make 
fossil-hunting expeditions to the Karoo, and for a 
few years he also occupied the chair of geology and 
zoology at Victoria College, Stellenbosch 

There followed a most productive period of some 
twenty years during which Broom published a suc- 
cession of papers on the mammal]-hke reptiles, as well 
as many dealing with the anatomy and taxonomy of 
the Chrysochloroidea and other groups of recent 
mammals In 1913 he was invited to “give the 
Croonian Lecture of the Royal Society, choosing as 
his subject “The Origin of Mammals” In 1920 he 
was elected a Fellow of the Royal Society and in 
1928 awarded one of the Royal Medals These 
honours, supplemented later by the conferment of 
honorary degrees by several universities, bear witness 
to the respect and admiration aroused by his scientific 
work In 1932 Broom’s mtensive studies of the 
material collected in the field by himself culminated 
in the publication of a large monograph entitled 
“The Mammal-hke Reptiles of South Africa” 
Apart from the discovery of many new types, he 
made a detailed study of the Pelycosaurna He was 
the first to show that these were ‘mammal-like 
reptiles’, firmly establishing their phylogenetic status 
in relation to the ongin of the Mammaha He also 
made valuable contributions to the major classi- 
fication of the Reptilia 

In 1934, at the personal instigation of the late 
Field-Marshal Smuts, Broom was given an appoint- 
ment on the staff of the Transvaal Museum, Pretoria 
It was soon after this that, convinced of the mmport- 
ance of the Taungs skull (Australopithecus) m relation 
to the problem of the origin of man, he sought for 
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further remains of these extinct ape-lke creatures 

His long experience in the field enabled him, with 
the most remarkable sight, to recognize other sites 
which might be expected to yield fossil fauna similar 
to Taungs, and withm a few years he had made a 
most amazing collection of australopithecme material 
at Sterkfontein and Kromdraai, only a few miles 
from Pretoria The results of these excavations were 
published in two monographs in 1946 and 1950 

Soon afterwards, an even richer deposit was found 
at another site, Swartkrans, about a mile from 
Sterkfontem, and here Broom found (with the help 
of his assistant, Mr J T Robinson) many more 
skulls, Jaws, teeth, and portions of the hmb skeleton, 
including those of adults, adolescents and mfants 

At the time of his death, he had just completed his 
manuscript for a monograph on this new material 

Although the major part of Broom’s long scientific 
career was spent on a study of mammal-lke reptiles, 
his name at the moment happens to be associated in 
the minds of most people with the fossil Australo- 
pithecine, because of their topical interest His 
work established clearly that the importance of these 
fossils hes ın the remarkable combination of simian 
and hominid features which they present It ıs true 
to say that this 1s now generally recognized, even 
though the precise taxonomic significance of the 
hominid characters has been a subject of controversy 
Although he allowed himself the privilege of specu- 
lating in his popular expositions, in his scientific 
communications Broom actually expressed himself 
rather cautiously about the position of the Australo- 
pithecine , he took the view that they either 
represent branches of the ancestral stock which gave 
nse (perhaps at an earlier time) to Homo, or that at 
least they were probably rather closely related to 
this stock Following his outstanding work on this 
fossil material, Broom received two honours which 
gave him very great pleasure, the Wollaston Medal 
of the Geological Society of London, and the Elhot 
Gold Medal awarded by the United States National 
Academy of Sciences The citation of the latter refers 
to Broom’s monographs on the Australopithecine as 
a scientific contribution to the study of fossil man 
“of the foremost rank” 

Those who knew Broom personally were impressed 
by his indefatigabihty, for he possessed an astonishing 
combination of mental and physical energy If the 
pace at which he worked sometimes gave to passing 
acquaintances an impression of impatience, and 
perhaps on occasion even a suggestion of impetuosity, 
this was but an expression of a most impelling 
enthusiasm which animated all his activities This 
enthusiasm showed no signs of waning up to the 
very end of his hfe Indeed, the last few years of his 
long life were just as productive as any equivalent 
period in the early part of ns career Probably few 
octogenarian men of science could claim as much 

W E Le Gros CLARK 


Prof G A R Kon, F.RS 


Britis chemistry has lost a unique personality ın 
the sudden death on March 15 of George Armand 
Robert Kon, professor of chemistry at the Chester 
Beatty Research Institute of the Royal Cancer 
Hospital George Kon was born in 1892 in St 
Petersburg, having a Polish father and a French 
mother His early education was in Russia, Tientsın 
and Vladivostok At the suggestion of Sir Robert 
Hodgson he was sent to the University of Cambridge, 
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where he obtained a second class in the Natural 
Science Trrpos in 1912 In 1913 he jomed the 
Imperial College of Science and Technology, London, 
where he was a contemporary of S Sugden and C K 
Ingold, and started research work under J F (later 
Sir Jocelyn) Thorpe He was naturalzed ın 1916 
and served in the anti-gas service during the First 
World War, bemg a member of the British Gas 
Mission to the United States m 1918 He was men- 
tioned in dispatches ın 1917 At the end of the War 
he rejomed Thorpe at the Imperial College He 
received the D Sc in 1922, became lecturer in organic 
chemistry ın 1925 and assistant professor in 1934 In 
1942 he was appomted professor of chemistry at the 
Chester Beatty Institute, a post which he held until 
his death He was elected a Fellow of the Royal 
Society in 1943 

Kon’s scientific career falls into three parts The 
first, up to about 1932, was taken up with the study 
of tautomerism, particularly the classical work on 
the mgration of the double bond in unsaturated 
chains Conspicuous in this period was his work on 
the glutaconic acids In the next decade he worked 
most effectively in the steroid and triterpene gioups 
He synthesized the key dehydrogenation product of 
the steroids, ‘Diels’ hydrocarbon’, and later made 
important contributions to triterpene chemistry The 
final phase came after his appointment to the Chester 
Beatty Institute, where he was concerned with new 
types of chemical carcimogens, including ammo- 
stilbenes, ‘nitrogen mustards’, epoxides and other 
biological alkylating agents This work shows 
promise of throwing lght on the mechanism of 
carcinogenesis and mutagenesis Throughout his 
career Kon was a most gifted experimentalist, with 
an assured and masterly technique 

He was a man of unusually wide tastes and accom- 
plshments, an excellent Imguist, an admurable 
golfe: and a lover of fine furniture But he will be 
best remembered for his entirely lovable personality 
which embodied modesty, humour, kindliness and 
great generosity R P LINSTEAD 


Dr John S Paraskevopoulos 


Ds J S PaRASKEVOPOULOS, astronomer in charge 
of the Boyden station of the Harvard Observatory 
at Bloemfontein, died after a short illness on March 
15 last at the age of sixty-one He will be specially 
remembered for his work in supermtending the taking 
of photographs of the southern skies, which enabled 
the Harvard astronomers to study the whole of the 
sidereal universe and not merely that part which 
appeared above the local horizon 

“Paras”, as he was often called, studied astronomy 
m his native Greece and, for a short time, worked 
at the National Observatory at Athens He saw 
military service in the Balkan Wars and the First 
World War, which prevented him proceeding abroad 
with a scholarship he had won in 1912 In 1919, 
however, he went to Yerkes Observatory of the 
University of Chicago, where he spent three years 
At Columbia University he met and married Miss 
Dorothy W Black, who accompanied him and took 
part im his future astronomical work The Harvard 
southern station had been erected in the 1890’s at a 
high altitude at Arequipa in Peru, and when “Paras” 
was sent to take charge of ıt m 1923 ıt had been 
decided to seek another site, as the observing con- 
ditions at Arequipa, although excellent for most of 
the year, were poor from December to March This 
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left part of the sky poorly observed, and Dr and 
Mrs Paraskevopoulos investigated other sites m 
Peru and northern Chile Reports from South Africa 
ultimately led to the selection of a site at Mazelspoort, 
about fourteen mules from Bloemfontein, at an altitude 
of 4,500 ft , and this site has proved an excellent one 
About the middle of 1927 the first mstruments 
arrived in South Africa, and smece then “Paras” was 
actively engaged in procuring photographs for the 
Harvard Programme 

In all, ten telescopes were erected at Mazelspoort 
and have been continuously employed by some half 
a dozen assistants The inst1uments included a 60-in 
reflector, the 24-ın Bruce doublet and smaller mnstru- 
ments down to 3-ın and even 14-m telescopes used 
as patrol cameras The work covered most fields of 
practical astrophysics—nebular surveys, proper 
motions, photometry, variable stars and spectro- 
scopy Only a few months ago, a powerful Baker— 
Schmidt reflector was added to the equipment The 
number of plates taken im a month sometimes 
exceeded a thousand 

The time of Dr Paraskevopoulos was mostly taken 
up m practical work, and he had little time for 
personal research He was specially interested in 
nebule and clusters, and as president of the Astro- 
nomical Society of South Africa gave his presidential 
address ın 1938 on “The Transparency of Space and 
Absorbing Maternal” He naturally took great 
interest ın special occasions such as the total solar 
eclipse of 1940 and the appearance of bnght comets 
He will be much missed by his Harvard colleagues 

Paraskevopoulos retained his Greek nationality, 
and during the War he and his wife were active in 
work for assisting Greek refugees ın South Afmca 
His astronomical work was recognized by his election 
as a member of the Greek Academy of Science 


NEWS and VIEWS 


Festival of Britain 


“ONE hundred years ago Queen Victoria opened the 
Great Exhibition in Hyde Park Its creators were 
far-sighted men who looked forward to a world im 
which the advances of art and science would uplift 
ervilization to enduring peace and prosperity ” With 
these words, HM the King began his address from 
the steps of St Paul’s Cathedral, when on May 3 
he formally declared open the Festival of Britain 
He referred to the many parallel festivals up and down 
the country as a visible sign of national achievement 
and confidence, and he remarked ‘‘Many of these 
activities and displays will be of lasting value They 
will maintain the prestige of our arts and industries 
abroad by proof of our world-renowned skill in design 
and craftsmanship, and they will also show how 
vital a part ıs played ın industry by scientific imagina- 
tion and research” Another aspect of the past 
hundred years was stressed by the Archbishop of 
Canterbury in his address at the ceremony of dedica- 
tion which preceded the King’s speech He said 
“The greatest creation of our nation has been a way 
of lfe, a tradition of how men and women and 
children may live together in the freedom of mutual 
respect and trust, free to be themselves, free to be 
generous to others ” 

So the Festival of Britam has opened Many 
eminent men of science have grven much thought 
and time to the scientific displays, and reference was 
made to this by the Lord President of the Council 
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ın his message published ın Nature of May 5 He also 
pointed out that scientific workers generally have stall 
a special part to play in the Festival They alone 
can work for the better relationship between science 
and the community—for wider understanding of the 
methods and puipose of science The achievement 
of this understanding will be an important step to- 
wards the fulfilment of the prayer with which the 
King concluded his addiess, that “the vast range of 
modern knowledge may be turned from de- 
structive to peaceful ends, so that all peoples, as 


this century goes on, may be hfted to greater happi- _ 


ness 
Chemical Engineering at University College, 
London . Prof H E Watson 


Pror H. E Watson will retire from the Ramsay 
chair of chemical engineering ın University College, 
London, at the end of the present session Educated 
at Marlborough and University College, where he 
came under the influence of Sir Wiliam Ramsay, 
Prof Watson had a most distingmshed college career 
Awarded an 1851 Exhibition in 1909, he gained 
further experience in research ın the Universities of 
Berlin, Geneva and Cambridge, working for a time 
in the Cavendish Laboratory, Cambridge In 1911 
he was selected by his former teacher, Dr M Travers, 
who had recently been appoimted director of the 
Indian Institute of Science, Bangalore, to be assistant 
professor of inorganic and physical chemistry This 
post he held until 1916 when, on the retirement of 
Dr Travers, he was appointed to the chair Although 
Prof Watson’s main interests lay in physical 
chemistry, to which subject he has made valuable 
contributions, he collaborated with his colleague, 
Prof J J Sudborough, in the study of Indian natural 
products hkely to prove of economic value With 
their students they published a long series of xm- 
portant papers on Indian vegetable and essential oils 
One outcome of this work was the establishment of 
the Mysore Government Factory for the distillation 
of sandalwood o11 Many of Prof Watson’s students 
now occupy important positions in Indian universities 
and industry On returning to Great Britain in 1934, 
Prof Watson was appointed to his present chair 
With the outbreak of the Second World War in 1939, 
his services were placed at the disposal of the 
Admuralty, and on his return to the College in 1945 
he was faced with the problem of rebuilding and 
iefitting his laboratory, which had been destroyed by 
enemy action There is little doubt that under more 
favourable conditions Prof Watson would have made 
an even more valuable contribution to the traming 
of chemical engineers than he has done 


Mr M B Donald 


Mr Maxwert Bruces Donaup, who has been 
appointed to succeed Prof Watson, was boin in 1897 
and educated at Felsted School He entered the 
Royal ‘College of Science, London, in 1914, but his 
university career was interrupted by the First World 
War, in which he served in France as a heutenant in 
the Royal Artillery Returnmg to London at the 
end of the War, Mr Donald obtained the associate- 
ship of the College with a first class in chemustry and 
was awarded a Yarrow Scholarship for study im the 
United States, where he worked at the Massachusetts 
Institute of Technology and obtaimed his first taste 
for chemical engmeering He was elected an associate 
member of the newly formed Institution of Chemical 
Engimeers in 1923, and, after two years of teaching, 
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he spent three years ın Chile investigating problems 
of mtrate production In 1931 he was appoimted a 
lecturer, and mm 1947 reader, in chemical engineermg 
at University College, London Mr Donald ıs prob- 
ably best known to his wide circle of fiends as the 
honorary secretary during 1937-49 of the Institution 
of Chemical Engineers, he 1s now a vice-president 
of the Institution, a member of council of the Royal 
Institute of Chemistry, member of the Chemical 
Council, director of the Bureau of Abstracts, char- 
man of the Maximum Permissible Working Stress 
Committee of the British Standards Institution, and 
a member of many other committees In these varied 
capacities he has rendered services of the greatest 
value to chemical engmeerng, especially on the 
educational side He was manly responsible, for 
drafting the scheme for an undergraduate course in 
chemical engmeering, which forms the basis of 
teaching in many universities throughout the British 
Commonwealth, and has more recently prepared a 
much-wanted syllabus for higher national certificates 
These activities have not prevented his writing 
numerous scientific papers and reports of considerable 
importance, meluding two recent memoirs of a 
historical nature In his new post Mr Donald will 
have ample opportunity to continue this good work, 
and the profession will look forward to his help and 
guidance ın the future 


Applied Mathematics at Queen’s University, 
Belfast Mr D R Bates 


Mr D R Barss, at present 1eader in physics in 
University College, London, has been appointed to 
the chair of applied mathematics ın Queen’s Univer- 
sity, Belfast Mr Bates ıs a graduate of Queen’s 
University, where ın 1937 he took the degree of 
B Se with first-class honours in mathematical physics 
and experimental physics, and in 1938 the degiee of 
M Sc in mathematical physics After a short period 
as a research student at University College, London, 
under Prof H S W Massey, he was engaged in 
research for the Admiralty until 1945 Since then, 
apart from a visit to the United States ın 1950, he 
has been again at University College Mr Bates’s 
research has been maimly directed to the application 
of quantum mechanics to the study of atomic 
structure and the rates of atomic processes, and in 
particular to those problems which have a bearing 
on the properties of the upper atmosphere and 
similar diffuse systems He has published a large 
number of ımportant papers on these subjects and is 
a 1ecognized authority on the physics of the 1ono- 
sphere, as well as an important contributor to 
astrophysical subjects In particular, his paper on 
the ‘Intensities of Spectral Lines” should prove of 
much value to astrophysicists Durmg the Second 
World War Mr Bates was concerned mainly with 
the defensive and offensive aspects of sea mining 
warfare, and his work led to much economy in the 
difficult technique of design of mine mechanisms for 
resisting the shocks herent ın mune laying 


Samuel George Morton (1799—1851) 


A CENTURY ago, on May 15, 1851, Samuel George 
Morton, physician and naturalist, died in Philadelphia 
at the age of fifty-two Born m 1799, he graduated 
MD at the University of Pennsylvania in 1820, and, 
after studying ın Europe, obtamed the MD of the 
University of Edinburgh three years later In 1839 
he was elected to the professoiship of anatomy in 
Pennsylvama College, and his substantial “Human 
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Anatomy” gained him a lasting reputation Within 
the field of medicine he was noted for his work on 
tuberculosis , he considered bronchitis to be a con- 
tributory factor m the causation of the disease and 
was an early advocate of open-air treatment His 
book, “Illustrations of Pulmonary Consumption”, was 
published in 1834 Morton also made notable con- 
tributions to geology, zoology and vertebrate 
paleontology Hus “Synopsis of the Organic Remains 
of the Cretaceous Group of the United States” (1834) 
described fossils biought back by the Lewis and 
Clark Expedition and may be considered the starting 
pomt of paleontological and systematic work on 
American fossils An earlier work dealt with numerous 
fossil forms—plesiosaurs, crocochles, horses, ele- 
phants and mastodons—found near the Rariton 
River, New Jersey For purposes of comparative 
study he assembled a large series of human skulls , 
the collection was said to have cost him between 
ten and fifteen thousand dollars, and to be “worth a 
visit to America”? For his conclusion that the races 
of man were of diverse omgin he was bitterly assailed 
by many who claimed that he was denying the 
authority of the Scriptures 


History of Sources of Energy 

THE latest science pamphlet in the fortmghtly 
series published by the Bureau of Current Affairs 
has been wniten by William E Dick, the editor of 
Discovery, and describes the development of sources 
of energy from early times Beginning with the use 
of man’s own energy, Dick examines the employment 
of animals, wind and water mulls, steam and ron, 
the development of railways and ships, the growth 
of electricity and the origin of the steam turbine 
and the internal combustion engine, the first ær- 
craft, and the mvention of the gas turbine Water 
and tidal powe1, the wind, heat of the sea, geothermal 
and solar energy are discussed as other possible 
sources of power, while, in another section, the author 
discusses the efficient use of fuel before examining 
the source and potentialities of atomic power Like the 
majority of these pamphlets, “The Story of Energy” 
is admirably illustrated with attractive and topical 
diagrams and illustrative charts and maps It also 
contams a lucid summary and relevant bibliography 


Royal Commission on University Education in 

Dundee 

A Royat Commission has been set up to mquire 
into the organization of university education m 
Dundee Its terms of reference are “To mqure 
into the organization of university education in 
Dundee and its relationship with St Andrews 
University, and to recommend what changes, if any, 
should be made in the constitution, functions, and 
powers of the Univeisity of St Andrews, of University 
College, Dundee, or of any other body or imstitution 
concerned” The Commission consists of Lord 
Tedder (charman), Lord Greenhill, Sir David Lindsay 
Keir, Prof Dugald Baird, Mi David Emiys Evans, 
Mrs Isabel Finlayson, Prof H W Melville, Mr J S 
Mwrhead and Mr Andrew Robertson The secretary 
of the commission is Mr N J P Hutchison, of the 
Scottish Home Department, communications should 
be addressed to him at the office of the Royal Com- 
mussion, 12 Carlton Terrace, Edinburgh, 7 


Royal Geographical Society Awards 


Tue King has approved the following awards of 
the Royal Medals of the Royal Geographical Society 
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Founde:’s Medal to Dr V E Fuchs, prineipal seren- 
tific officer, Falkland Islands Dependencies Survey 
scientific bureau, Colonial Office, for his contributions 
to Antarctice exploration and research as leader of the 
Survey, 1948-50, Patron’s Medal to Dr Donald 
Thomson, research fellow, University of Melbourne, 
for geographical exploration and studies in Arnhem 
Land 
The Council has made the following awards 

Victora Medal to Dr C A Cotton, professor of 
geology, Victoria University College, New Zealand, 
for his contributions to the geomorphology of New 
Zealand, Murchison Giant to Dr George Salt, 
Fellow of King’s College, Cambridge, for geographical 
studies of the Shira Plateau of Kilmanyjaio, Back 
Grant to Mr J N Jennings, lecturer in geography, 
University College, Leicester, for his work on the 
origins of the Broads, Cuthbert Peak Grant to Mr 
W B Harland, lecturer in geology, University of 
Cambridge, for surveys and mapping in cential West 
Spitsbergen, Gall Memorial to Dr W R Mead, 
lecturer in geography, University College, London, 
fo. geographical research in Finland 


Institution of Mining and Metallurgy Awards 


Tue Institution of Mming and Metallurgy has 
announced the following awards Honorary Meinber- 
ship of the Institution. Sir Henry Tizard, in recog- 
nition of his outstanding services to science, industry 
and education, and Sir Andrew Bryan, HM chief: 
inspector of mines, in recognition of his distinguished 
services to the mining industry of the United 
Kingdom Consolidated Gold Fields of South 
Africa, Lamited, Gold Medal for 1950, jomtly to 
J P Nome and W T Pettijohn for their paper on 
“An Outline of Underground Operations at Mutulhra 
Copper Mines, Ltd” (rans , 59) Consolidated Gold 
Fields of South Africa, Limited, Premum (forty 
guineas) for 1950, jointly to H L Talbot and 
H N Hepker for then paper on ‘Investigations 
on the Production of Electrolytic Cobalt from a 
Copper—Cobalt Flotation Concentrate” (Trans , 59). 
Walram Frecheville Students’ Prize to G J Mortimer 
for his paper on “Grade Control” (Trans, 59) 


Iron and Steel Institute . Medals and Prizes 


Tue following Medals and Prizes of the Iron and 
Steel Institute have recently been awarded Bessemer 
Medal for 1951 to Benjamin Fairless, president of the 
United States Steel Corporation, in recognition of his 
distinguished services to the 1ron and steel industry , 
Su Robert Hadfield Medal for 1951 to William Barr 
for his contributions to research in steelmaking , 
Andrew Carnegie Silver Medal for 1950 to A B 
Winterbottom for his report on “Optical Studies of 
the Oxidation of Iron at Temperatures in the Range 
20-265° © ?” , Wilhams Prize for 1950 jointly to T H 
Harris and W H Everard for their paper on “The Use 
of the Oxygen Lance in British Electric Furnace Prac- 
tice” (their co-author, D J O Brandt, ıs not eligible 
to participate in the Prize), Ablett Prize fo. 1950 
jointly to D A Wise and Dr L N Bramley, for 
ther paper on “Proposed Method of Specifying Travel- 
Motion Performance for Steelworks Overhead Cranes” 


Royal Institution Officers 


Ar the anniversary meeting of the members of the 
Royal Institution, held on May 1, the followmg 
officers were elected President, Lord Brabazon of 
Tara, Secretary, Prof A O Rankine, Treasurer, 
Dr R E Slade, Managers, Dr P Dunsheath, Sir 


756 


Alfred Egerton, Sir Wilham Halcrow, Mr O W 
Humphreys, Capt H L Hitehms, Dr R Lessing, 
Dr D C Martin, Prof L C Martin, Sir Thomas 
Merton, Mr A J Philpot, Mr J W Ryde, Sir John 
Simonsen, Mr Frank Wakeham, Dr O H Wans- 
brough-Jones and Mr G A Whipple, Vesdors, Sir 
Wallace Akers, Mr F G Brown, Sir Ernest Rock 
Caring, Mr A D R Caroe, Mr K S Carpmael, Mr 
J F Coales, Dr A T Fraser, Prof Kathleen Lons- 
dale, Mr Stanley Robson, Mr W E Schall, Dr L 
Simons, Dr P © Spensley, Dr Norman Stuart, Mr 
M T Tudsbery and Dr 8 Whitehead 


Third World Petroleum Congress 


Tur Third World Petroleum Congress will be held 
during May 28-June 6 in the Kurhaus and the Palace 
Hotel, Scheveningen, Netherlands (with the opening 
ceremony ın ‘the Ridderzaal, The Hague), under the 
presidency of Jonkheer O C A van Lidth de Jeude, 


president of the Royal Netherlands Institution of, 


Engmeers The aim of the Congress 1s the discussion 
of all technical subjects concerning the petroleum and 
alhed mdustries, and to this end ıt will be divided 
into the followmg sections (1) geology and geo- 
physics, (2) drilling and production, (3) physical 
operations ın oil processing , (4) oil processes involv- 
ing chemical] conversions , (5) production of chemicals 
from petroleum, and their properties and applica- 
tions, (6) measurement and control, analysis and 
testing, and composition of petroleum , (7) utilization 
of oil products , (8) construction of equipment, and 
mateuals and corrosion, (9) transport, storage and 
distribution, (10) economics and statistics, docu- 
mentation, and education and trammg At these 
sectional meetings neither papers nor summaries will 
be read, but instead & rapporteur will give a general 
introduction of 10-15 mmutes in duration, with 
particular emphasis on poimts in the papers which 
will be surtable for discussion. Interpreters will be 
available for English-speaking and French-speaking 
delegates Further details can be obtained from 
the secretariat of the Congress at 30 Carel van 
Bylandtiaan, The Hague 


Conference on Spectroscopy 


A CONFERENCE on spectroscopy will be held at 
Basle, Switzerland, durmg June 28-30 It will be 
divided into two main sections the first, presided 
over by Prof E Miescher, of Basle, will be on the 
“Expermental Study of Atome and Molecular 
Spectra’, and the second, under Prof R Mecke, of 
Freiburg, on “Spectroscopy and Chemical Binding” 
This conference ıs privately sponsored, but all 
spectroscopists and others mmterested ın this field 
are invited to participate, already a very wide 
attendance from all parts of the world, meluding 
Great Britam and the United States, 1s assured 
Those wishing to read papers should communicate 
as soon as possible with one of the followmg J 
Lecomte (Paris), Prof R Mecke (Freiburg 1 Br), 
Prof R Muescher (Basle), G Milazzo (Rome) or Dr 
H W Thompson (Oxford), from whom further 
particulars can be obtained 


Chemistry in the Service of Man 


In connexion with the Festival of Britain, to 
emphasize the outstanding part played by chemists 
in the cultural, dustrial and economic advances of 
the past century, the Chemical Council has organized 
four public lectures on “Chemistry in the Service 
of Man” The lectures will be given by Prof R P 
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Linstead, on “Chemistry and the Amenities of Life” 
(May 16,3 pm), Sir Jack Drummond, on “Chem- 
istry and the Food We Eat’ (May 23, 3 pm), 
Prof J W Cook, on “Chemistry and the Conquest 
of Disease’\ (May 30, 6 pm), Sir Cyril Hinshelwood, 
on “Chemistry and Modern Thought” (June 6, 6 pm ) 
The lectures will be delivered in the Royal Institu- 
tion, Albemarle Street, London W1 Admission 1s 
free, by tickets obtainable from Ticket Secretary 
(Lectures), Chemical Counci, 9-10 -Savile Row, 
London, W 1 


History of Pharmacy 


Aw exhibition on “The History of Pharmacy”, 
organized by the Wellcome Research Institution, 
was opened by Sir Howard Florey, professor of 
pathology in the University of Oxford, on May 8 
at the Institution’s headquarters, 183-193 Euston 
Road, London, N W 1, and will remain open to the 
public until September 28 (Mondays to Fridays, 
10 am-5 pm) The exhibition covers the whole 
field of the history of pharmacy from the earhest 
times to the beginnings of chemotherapy, and many 
rare books, prints and appliances are on show ‘The 
first two sections illustrate respectively the period 
from antiquity to classical times, and from the 
Middle Ages to the end of the seventeenth century 
Succeeding sections deal with umprovements in the 
manufacture of drugs, chemical discoveries of 
Pnestley, Lavoisier and Dalton, development of 
organic chemistry, discovery of the alkaloids, 
introduction of anesthetics, and development of 
experimental pharmacology A final section 13 con- 
cerned with modern practice Also at the Wellcome 
Research Institution there ıs a special exhibition for 
members of the medical and allied professions only 
on “The Illustration of Medical Books”, which will 
be open (at the same times) until May 28 At the 
Wellcome Historical Medical Museum, at 28 Portman 
Square, Oxford Street, London, W 1, two current 
exhibitions, which are open to the general public, 
illustrate ‘Medicine in 1850” and ‘Prehistoric Man 
ın Health and Sickness”, and these are open until | 
the end of May and June, 1espectively (Mondays to 
Saturdays, 10 am-5 pm) 


Announcements 


HRH Tse Dvuxe or Epinsurce has been 
admitted to the fellowship of the Royal Society 


THe degree of doctor of science honors causa of 
the University of Oxford has been conferred on Prof 
J H Oort, professor of astronomy and director of 
the Observatory, Leyden, who is Halley Lecturer at 
Oxford this year 

Honorary degrees conferred on May 1 by the 
University of Nottingham included the following 
DSe Prof L Néel, professor of general physics in 
the University of Strasbourg, Sir Robert Robinson, 
Waynflete professor of chemistry-in the University of 
Oxford, Sir George Stapledon, recently director of 
the Grassland Improvement Station, Ministry of 
Agriculture and Fisheries 

Tue Senatus Academicus of the University of 
Edinbuigh, on the recommendation of the Faculty 
of Medieme, has awarded the Cameron Prize in 
Practical Therapeutics for 1951 to Prof T Rech- 
stem, professor of pharmaceutical chemistry, Univer- 
sity of Basle, and Prof E C Kendall, professor of 
biochemustry, Mayo Foundation, University of Minne- 
sota, ‘Jointly in recognition of ther fundamental 
researches leading to the discovery of cortisone” 
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COUNCIL FOR THE PROMOTION OF FIELD STUDIES 


2. MALHAM TARN FIELD CENTRE 


By P. F. HOLMES 
Warden 


ALHAM Tarn Field Centre is in fine wild 
Pennine country at a height of 1,300 ft., on 
the limestone uplands of Craven at the head of Aire- 
dale. To the young student from the south of 
England it is often a revelation simply to see such 
an expanse of uncultivated and sparsely populated 
country, to see high fells and steep valleys, and in 
the words of Prof. W. H. Pearsall, “to see man as 
part of a biological system rather than as the lord of 
his surroundings”; but to geography students of 
any age it is an area full of interest. About eight 
geography weeks are run, in spring and autumn 
mainly, during which study is made of the Great 
Scar limestone topography and karst phenomena, the 
underlying Palwozoics and the overlying Yoredale 
beds and Millstone grit, the Craven faults, glaciation, 
historical and present-day settlement and farming 
practice, soils and vegetation. These weeks are 
primarily for the ‘sixth form’, training college or 
independent student; university departments of 
geography usually send their own staff with students. 
Several university geological parties have studied at 
the Centre, and the Geological Association held its 
annual field meeting here in 1949. Courses in geology 
are now being conducted for the less advanced 
student. 
Malham Moor, including the Tarn and Bog, is 
listed as an area of outstanding scientific value, 


within the proposed Yorkshire Dales National Park, 
in the report of the Wild Life Conservation Special 
Committee (Cmd. 7122, 1947); while the area from 
Malham Cove to Gordale Scar has also been recom- 
mended asa Geological Conservation Area for its typical 
limestone scenery and pre-Namurian fault-scarp. 

The Tarn and 150 acres are leased by the Council 
for the Promotion of Field Studies from the National 
Trust, together with sporting rights over a further 
9,000 acres of moorlands. The whole of this region 
is treated as a conservation area, to which students 
have access at all seasons, so that long-term research 
projects can be undertaken without interference, but 
in which ‘vermin’ such as foxes and crows are con- 
trolled. The vegetation offers fine opportunities for 
studying the ecology of a wide range of natural 
habitats, and more than half the university parties 
visiting the Centre have been botanists. There is the 
rich calcicolous flora of the limestone grassland, 
screes and pavements; native ashwood on pave- 
ments within reach; the moorland flora of the acid 
peat which blankets the gritstone fells and some of 
the overlying glacial drift; rough pastures with 
bents, matgrass and rushes; acid bogs and alkaline 
marsh leading to fen carr; reed swamp and the 
aquatic vegetation of the Tarn. The effects on plant 
communities of differences in the underlying rocks 
and soils, of leaching and flushing, grazing, altitude 
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and climate can be clearly seen in this uncultivat 
-= area, which is also famous for its wealth of unusual 


species. A 


A series of peat borings taken. across the ‘moss’ at 

othe. west. end of the Tarn have shown this to be a 

-raised bog at the inflow end of the old tarn, with up 

‘to 18 ft. of peat lying on marl and lake-clay deposits. 
Above the marl, sedge or fen peat is succeeded by 9 
well-marked layer of brushwood peat, mostly silver 
birch; this is followed by a great thickness of 
Sphagnum peat and finally a surface layer of 
Eriophorum-Calluna peat with slight amounts of 
Sphagnum, On the north side of the present inflow 
stream there has been extensive peat cutting, and 
` the artificial raising of the level of the Tarn in 1791 
has caused much of this area to be flooded by alkaline 
water, producing a marsh vegetation leading to fen 
carr. It is hoped that pollen analysis will soon be 
undertaken both here and on the nearby blanket 
bogs of the fells. During 1950, several hundred 
- students, were introduced to the study of peat suc- 
‘cession with a borrowed peat borer, during the course 
of plant ecology studies. 
Malham Tarn itself is a shallow calcareous water 
of 153 acres which forms an excellent unit for fresh- 
water stúdies ; it has extensive beds of Potamogeton, 
<< Myriophyllum and Chara, and a shore-line ranging 
“from exposed stones to sheltered sedge beds. It 

¿` supports an abundant fauna of invertebrates and 

«fish, with a total of species within the grasp of most 
¿co students, so that time can be devoted to problems 

| of population, distribution and food. Molluscs are 
abundant, and this is the highest recorded locality in 
ritain for some species such as Linnwa stagnalis, 
while Hydrobia jenkinsi appears to have colonized 
‘the Tarn during 1949 or 1950, and its spread is being 
watched. Regular collections of plankton and water 
samples have been taken since the Centre opened in 
1948; and the annual changes are being studied by 
the staff of the Freshwater Biological Association at 
‘Windermere and at the Centre. The ecology of the 
Tarn, and comparison with the nearby Gordale Beck 
and acid peat pools, form a part of many of the 
biological weeks during the summer. 

_o The water is an attraction to many types of birds, 
| -including large flocks of curlew which assemble near 
. =the shore from July to October, sometimes up to a 
< thousand strong. Such inland flocking of the curlew 

“seems to be unusual, but is a regular feature here. 

~The planted woodlands around the Centre have an 
isolated population of birds on an otherwise rather 
treeless plateau, which makes it possible to have 
relatively complete censuses of selected species and 
‘to detect passage movements. But to the visiting 
ornithologist it is probably the breeding birds of the 
moorlands and streams which are the most inter- 
esting, such as golden plover, dunlin, grouse, ring 
ouzel, dipper, merlin and short-eared ow}. 

At this height one is bound to be extremely con- 
scious of the weather, and the effects of climate on 
athe distribution and activity of animals and plants is 
-more pronounced than in lowland stations. The Centre 
has functioned for the past two years as an auxiliary 
meteorological station, the second highest in the 
British Isles, and by displaying the observations 
> great interest. is aroused in:the study of the weather 
among visiting students. 1n°1950 the Royal Meteor- 
> ological. Society co-operated with the Council for the 

= Promotion of Field Studies in running a pioneer 
_ Meteorological course at Malham, and another is 
being held in September. of this year.. 
































In spite. of the somewhat extreme climate. on 


“present-day standards, man has had a long and 
interesting history on these uplands of Malham 


Moor, and there are many visible remains of bis 
dwellings or works: still to be seen: . Numerous flint ~ 
implements of Mesolithic and. Neolithic age are found, = 
and there are abundant: Iron Age. hut circles and 
enclosures. During an archological course conducted = 
at the Centre by Dr. Arthur Raistrick in 1950, a). 
Bronze Age barrow at Seaty Hill was excavated, 
with secondary Iron Age burials, and associated with 
one of the latter there was discovered a unique 
musical instrument made from part of a bone, . 
similar to the modern recorder. It is possible to... 
produce eight notes from this instrument, and a short 
recital on it was broadcast by the B.B.C. on | 
February 9. Excavations were also made during _ 
the 1949 and 1950 courses of a site above the Tarn, © 
which has proved to be a medieval farm. building of 
the eleventh to thirteenth centuries. This yielded © 
medieval pottery similar to that from the excavations 
at Almondbury, Huddersfield. In a nearby. smaller — 
building, a bronze disk and book trimmings were 
found in the lower parts, and these with the dimen.” 
sions of the building indicate an earlier Anglian 
occupation of the sixth to eighth centuries, possibly 
a priest’s ‘cell’. ; 





LOCATION AND DESTRUCTION 
OF LIPASE IN OATS 


By Da. J. B. HUTCHINSON, H. F. MARTIN 
AND 
Dr. T. MORAN, C.B.E. 


Research Association of British Flour Millers, 
Cereals Research Station, St. Albans 










URING the past four years, in a survey of th 
quality of British oats, we have analysed mor 
than a thousand samples. In the ease: of the. 
content, this has been found to vary. between ; 
and 11 per cent by weight of the dry matter of the _ 
kernel. The oil was extracted by petroleum ethe 
and consists chiefly of unsaturated fats. In any o 
variety its value is represented by M +: 1 per cent, | 
but M varies from 10 per cent for Grey Winter and: 
some of the Scotch Potato oat strains down to 
5-5 per cent for Reliance. 

In hand-shelled viable kernels or groats, 2-10 per: 
cent of the oil is present as free fatty acids (calculated 
as oleic acid). In the normal storage of oats, for 
example, at 13 per cent moisture content and a 
storage temperature up to 18° C., the free fatty acid 
content increases only very slowly; but if the grain 
is erushed or milled into meal, the production of free 
fatty acid within two or three days is quite appreci- 
able. Furthermore, this hydrolytic activity persists 
even if the normal oat oil is removed and. replaced. 
by other fats, for example, olive oil. Presumably the 
hydrolytic agent or catalyst is an enzyme of the 
lipase type, and, as would be expected, it is destroy 
within a few minutes if the oat or meal is heated t 
a temperature of 90-100° C., provided their moistur 
content does not fall below about 12 per cent. This 
interplay of moisture content and temperature 
inactivation of lipase is shown in the accompany. 
table, which gives over a range of moisture contents 
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-Moisture content of groats 









{per cent) Temperature 

8 120° 0 
8 104° 
10 92° 
a2 83° 
14 76° 
16 71? 
18. 67° 
20 64° 


- the temperatures required to inactivate 97-98 per 
cent of the lipase in one hour. 
_ In our method of measuring lipase activity, the 
_ sample of meal is first defatted and neutral fat and 
water are added to the powdery residue. The free 
fatty acid formed per gram of defatted moisture-free 
meal is measured at intervals at constant temperature. 
‘The resulting curve follows very approximately the 











: relationship 
dy/dt = k,(kya — y), 


_ where y is. the amount of fat hydrolysed in time t, 
_ @ is the initial fat concentration, k; a velocity eon- 
_ stant and k, another constant less than unity. The 
tangent at the origin of the curve, that is, kka, is 
taken as a measure of the lipase activity of the meal. 
rurthermore, by measuring the free fatty acid formed 
n a fixed period of time, it is possible to compare the 
keeping qualities of different samples of oatmeal. 
__ We have found a period of three days at 12 per cent 
_. moisture content and 37° C. to be convenient con- 
ditions. Suitability for biscuit and oatcake manu- 
facture’ can be satisfactorily assessed after 3 hr. 
incubation at 37° C. and 36 per cent moisture content. 
Broadly speaking, oats for human consumption are 
id either.as oatmeal or oatflakes. Usually, in the 
nufacture of both products the oats are first 
ined to dry them and also to facilitate dehulling ; 
ih may also impart a desirable flavour and aroma. 
During this kilning, the temperature of the oats 
‘equently exceeds 90° C.; but by the time this 
mperature is reached the moisture content of the 
oats has fallen well below 12 per cent, so that the 
ts when cooled still show some 20-60 per cent of 
their original lipase activity. In the manufacture of 
oatflakes, the dehulled oats or groats are given a 
further steam treatment which usually eliminates all 
lipase activity. . Oatmeal, however, which does not 
receive this steam treatment, is frequently the subject 
of complaint because of the hydrolysis of its own fat 
uring storage or that. of the other fatty ingredients 
hen it is used in biscuits, oatcakes, etc. 
_. Adequate steaming of oats is one method of 
_ destroying the lipase, and some oatmeal millers now 
include this treatment even in the manufacture of 
- oatmeal. It is, however, not the perfect solution, 
_ because there is another form of fat spoilage in oat 
_ products—oxidative rancidity—and there is the 
- possibility that in destroying lipase by heat this 
second type of rancidity may be encouraged. The 
_ danger is small in the normal distribution and sale 
: of oatmeal, and is seldom encountered except in meal 
or flakes stored for abnormally long periods. Never- 
- theless, it is- desirable to explore other pessible 
methods of inactivating lipase, and in attempting 
this it is useful, if not necessary, to know where the 
16 is located within the oat. 
‘lier work suggested that the esterases of grain 
are present either within the aleurone layer or in the 













































_ the lipase activity of the germ-half of the kernel is 
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_ outermost portion’ of the endosperm rather than in ; 
the embryo or scutellum portions of the germ. In- 
-the case of oats, this is in keeping with the fact that 


759 


slightly less than that of the distal half. However, 


removal of the outer pericarp of otherwise untreated 


groats by careful scraping down to the testa reduces 
their lipase activity by about 98 per cent; at the a 
same time, the scrapings have a very high activity. 
Much of the small residual lipase activity in the 
abraded grain is associated with the inaccessible _ 
portion of the pericarp and vascular bundle inside. - 
the crease. Thus the bulk of the active lipase in oats 
lies within the pericarp, that is, above the testa and 
not in the aleurone layer. : 

Dry scraping is an extremely tedious operation, but, 


if the groats are immersed in water for about two 


minutes, the adhesion between the pericarp and the _ 
underlying testa is so reduced as to permit the former. 
and its contained lipase to be easily brushed off. 
Alternatively, if intact groats are immersed in acid 
at pH 1 at ordinary temperatures, about 96 per cent 
of the lipase is destroyed within thirty minutes. 


These groats are still capable of germination, and we 


have grown them on sand to a height of 15 em. 
without observing any differences from the behaviour _ 
on germination of normal untreated groats, Similarly, 


groats with their pericarps removed by gentle wət 


brushing also germinate normally ; furthermore, 
after seven days germination, their lipase activity— 
particularly marked in the shoots—exceeds that of 
the original unseraped groats. Apparently, therefore, 
lipase previously ‘bound’ is released or lipase is 
synthesized during germination. al 

The several aspects of this work will be published 


in detail elsewhere. It has been carried out as part > 


of a programme of research for the oatmeal millers : 
of England and Scotland. 


PHYSICAL STUDIES OF NUCLEIC 
ACID 


Nucleic Acid: an Extensible Molecule ? Ka 
HE negative birefringence and ultra-violet. 





dichroism of streaming solutions and fibres of: 
sodium thymonucleate! has been taken as indicating —__ 


a long molecule with purine and pyrimidine rings 
roughly at right-angles to the length. Astbury‘ has 
observed by X-ray diffraction a 3°4-A, spacing along 


the length of the fibres, and has suggested that the 
nucleotides are flat and lie 3-4.A. apart. We have 
studied in more detail the properties of sodium > 
thymonucleate fibres and have confirmed the above 





general conception, but have observed an’-unustial > 


stretching phenomenon in the fibres which suggests 
that the long molecules may be extended’ into a 
second form. l 

The main experimental facts may be summarized ~ 
as follows, Fibres in air of 50 per cent humidity are 
partly crystalline with remarkably well-oriented 
crystallites. Birefringence, ultra-violet. dichroism? 
and most of the infra-red dichroism! are all negative. 
The fibres have little elasticity, and, when a fibre =? 
of uniform diameter is stretched beyond the yield: 
point, necks of approximately zero birefringence 
appear in the negative fibre. These necks have è` 
uniform diameter about 20 per cent less than that 
of the negatively birefringent part of the fibre (see 
photograph). On further stretching, the shoulders at 
the ends of the necks move apart along the fibre. In’ 
addition tö the increase in length of the necks due. to: 



















p Fibres of sodium thymonucleate. 


(a) Shoulder at end of neck: (b) same between crossed nicols, with compensation, showing 
thicker portion of fibre negatively tag ono and the thinner portion or neck positively 
refringent 


x 1,000 


this process, the necks also lengthen by stretching 
and become positively birefringent (0:02). Such 
material is non-crystalline, non-dichroic in the ultra- 
violet, and most of the infra-red dichroism is positive. 
The fibre is roughly double its original length when 
the breaking point is reached. The positively bi- 
refringent fibre is stable at 50 per cent humidity but 
returns to the negative form, with complete dis- 
appearance of necks, when placed in a humid 
atmosphere, the length shrinking from about 1-5 to 
1. Probably the reversible part of the stretching is 
in roughly this ratio, and some irreversible stretching 
oceurs after the phase change of the necking has 

_ taken place. Similar phase changes may be produced 
by rolling or stretching sheets of thymonucleate and 
fibres of thymus nucleoprotein. 

The fibres swell and shrink markedly when the 
humidity of the surrounding air is varied. In 
saturated water vapour the fibres are largely micro- 
crystalline; but, on reducing the humidity to 50 per 
cent, a reversible change takes place, the greater part 
of the crystallinity disappears, length is reduced by 
approximately 30 per cent, cross-section is halved, 
and the birefringence per unit mass of nucleic acid 
and the ultra-violet dichroism are reduced. More 
complete dehydration is obtained by warming in air 
or in vacuo, when approximately 10 per cent shrinkage 
in diameter and length takes place, all crystallinity 
disappears, the infra-red dichroism is reduced, and 
the negative birefringence drops to 0-02, which is less 
than half that at 50 per cent humidity. The dried 
fibres are rapidly hydrated only if placed in an 
atmosphere of more than 50 per cent humidity. 

There is little change in X-ray spacing along the 
length of the fibre on drying, and, in view of the 
great length of the molecules, which is probably at 
least 1000 A., it would appear likely that most of the 
increase of length of the fibre on hydration is associ- 
ated with the change from the amorphous to the 
crystalline state, and is not due to water packing 
between crystallites. Presumably, on dehydration, 
the backbone of phosphate ester linkages in the 
molecule becomes crumpled and the purine and 
pyrimidine rings tilted; and, on hydration, the 

molecules pack regularly together and become 
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extended in length with the purine 
and pyrimidine rings approxim- 
ately at right-angles to the length. 
It is also unlikely that the re- 
versible extension of the fibre 
on stretching is due to reversible 
slipping of molecules over one 
another, and it is difficult to 
avoid the conclusion that these 
molecules have been extended 
in length during the necking pro- 
cess. The optical observations 
show that the purine and pyrimid- 
ine rings have rotated during 
this process and lie on the average 
at about 45° to the length of the 
fibre. 

When one considers the general 
form of the nucleic acid struc- 
ture, a hypothesis which could 
explain these observations comes 
to mind. Nucleic acid consists 
broadly of large flat rings closely 
packed together*, each nucleo- 
tide being joined to the next 
by a single chain of bonds. 
Such a system might be deformed very easily, 
and the rings might slide over one another from 
one equilibrium position to another (correspond- 
ing to the discontinuous process of necking) while 
keeping their separation roughly constant. If 
the general direction of the phosphate backbone 
of the molecule is kept straight during this pro- 
cess, extension of the backbone-length in the ratio 
of 1 to 4/2 would mean tilting the rings from 90° to 
45° as observed. The extension could take place by 
rotations of the bonds in the backbone-chain relative 
to one another, the bond-angles being kept roughly 
constant. 

Whatever the precise mechanism of the necking 
process, its study may well cast light on the structure 
of nucleic acid. So far the X-ray diffraction picture 
of the positive phase shows only diffuse rings, but in 
the case of infra-red dichroism the change of ' 
orientation of the units in the molecule gives much 
extra information’. 

We wish to thank Prof. R. Signer for sodium 
thymonucleate, Dr. K. A. Smith for nucleoprotein, 
and Prof. J. T. Randall and Dr. R. E. Franklin and 
colleagues for discussion. A fuller account of this 
work will be published later. We are indebted to the 
Chemistry Department of King’s College for the use 
of its X-ray equipment. 
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Evidence on the Structure of Deoxyribonucleic 
Acid from Measurements with Polarized 
Infra-Red Radiation 


Tars communication is a prelmimary account of a 
study of the nucleic acids by means of mfra-red 
radiation, we shall discuss the extent to which our 
measurements support existmg models of these 
polynucleotide structures 

On the basis of X-ray diffraction patterns from 
oriented sodium deoxyribonucleate fibres, Astbury! 
has proposed a model in which the nucleotides, which 
he supposed to be nearly planar, are piled directly 
on each other in stiff columns, with their planes 
roughly perpendicular to the axis of the molecule 
Meridian ares corresponding to axial repeat distances 
of 3 34 and 27A were observed in the X-ray dif- 
fraction patterns, and presumed to correspond to the 
separation of nucleotides, and a repeat of pattern 
every eight or sixteen nucleotides The larger repeat 
was associated with the tetranucleotide constitution 
favoured at that time 

Since these ideas were put forward, little experi- 
mental support has been found for the tetranucleotide 
hypothesis, and recent X-ray studies of the ribose 
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C nucleosides by Furberg* have shown that in the 


crystal these nucleosides are not planar The planes 
of the p-ribose and pyrimidine residues were found 
to be nearly normal Furbergë supposes that this 
configuration 18 present ın deoxyribose nucleic acid, 
and has proposed two modifications of Astbury’s 
structure In one case the backbone of sugar rings 
and phosphate groups forms a spiral enclosmg the 
bases , ın the other the backbone 1s a zigzag cham with 
the bases outermost The infra-red dichroisms which 
we have observed im oriented films of sodium deoxy- 
ribonucleate can be interpreted in terms of a structure 
similar to that proposed by Furberg 

A detailed discussion of the chemical methods 
employed m preparmg the material, and the assign- 
ment of the infra-red absorptions, will be given ın a 
later publication, but the main features will be sum- 
marized here The material was obtamed from calf 
thymus by a modified form of the techniques used 
by Mirsky and Pollster’, and Signer and Schwander? 
Minced thymus gland was washed with citrate buffer 
(pH. 6 8) containing a trace of thymol, and extracted 
with 0 14M sodium chloride The residue was 
extracted with 1 M sodium chloride, and the resulting 
nucleoprotem solution deprotemized by the Sevag! 
technique The sodrum chloride was removed by 
dhalysing agaist distilled water, and the sodium 
deoxyribonucleate stored in the, frozen-dried state 
until required 

Oriented samples were obtained by shearing viscous 
solutions on æ mucroscope slide treated so as to have 
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a non-polar surface The films obtamed by this 
method were extremely thin, and negatively bire- 
frmgent with respect to the direction of shear The 
infra-red measurements were made with a reflectmg 
mucroscope, of numerical aperture 0 8, used ın con- 
junction with a Grubb-Parsons infra-red spectro- 
meter? By this method small areas c 05 mm x 
0 05 mm were selected ın which the film was of 
uniform thickness and showed high orientation 

The spectra obtained are indicated m the diagram, 
in which the optical density 1s plotted against wave- 
number with the electric vector vibrating parallel, 
and perpendicular, to the direction of shear The 
main features of the spectra are the regions of intense 
absorption around 3,300, 1,700 and 1,050 cm ™, all 
of which show a greater optical density with the 
electric vector vibrating perpendicular to the direction 
of shear (perpendicular dichroism) 

The bands at 3,335 and 3,210 cm“! are most 
probably N—H stretching vibrations of the ammo- 
and imuino-groups of the purme and pyrimidine 
residues, whereas the bands at 1,660 and 1,700 em ~! 
are double-bond (O = O, C=N, C=C) vibrations 
of these ring systems In both cases the transition 
moments associated with the vibrations will be in 
the plane of the rmg The perpendicular dichroism 
of these vibrations supports the approximate per- 
pendicularity of the planar bases to the cham-axis. 
Further confirmation of this 1s obtamed from the 
ultra-violet dichroism!°-!*, and the fact that the 
optical birefrmgence ıs negative The high water 
content of these films probably accounts for the 
different dichroic ratios of these bands, since water 
absorbs intensely near 3,450 and 1,640 cm.™! 

The strong band at 1,087 cm~! 1s believed to 
correspond to a C,;—O—C, vibration ın the sugar 
residue, and the 1,052 em~? band to a C—O--P 
vibration'® The transition moment associated with 
the C,—O—C, vibration 1s likely to be in the C—C, 
direction, so that the perpendicular dichroism 
observed ıs consistent with Furberg’s model Two 
P—O—C vibrations are to be expected, one corre- 
sponding to the nucleoside — phosphate ester hnkage 
(P—O—C;,), the other to the mternucleotide ester 
linkage (P—O—C;) The relative mtensities and 
directions of transition moment are not known, but 
if 1t 1s assumed that the mtensities are equal, and the 
transition moments are in the direction P—C, and 
P—C,;, the observed dichroism is of the correct 
character 

The valence vibration of the phosphoryl (P = 0) 
group ıs known to occur around 1,250 em ~* 3.44, and 
rt seems likely that the mam component of the band 
observed at 1,235 cm~? ıs associated with this 
vibration By analogy with the carbonyl group, 
lower frequencies are expected where hydrogen 
bonding oceurs The ab- 
sence of dichroism in- 
dicates an effective 
transition moment m- 
chned at 544° to the 
chain-axis The Fur- 
berg model requires a 
perpendicular dichroism 
for this vibration, but a 
consistent modification 
is obtaimed by a shght 
reorientation of the 
phosphate group Alter- 
natively, the partially 
resolved perpendicular 
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band at c 1,290 cm~! could be assigned to this 
vibration, though this seems less probable 

Recent observations by Wilkins et al™ suggest 
that a reversible change occurs in the structure of 
oriented films and fibres when they are stretched or 
rolled These observations are supported by mfra- 
red measurements, which show that the dichroisms 
of the 3,335, 3,210, 1,700, 1,660, 1,087, 1,052 and 
967 cm ~ bands are all reversed to parallel, whereas 
the dichroism of the 1,235 em band remains 
unchanged at a value of unity 

The results obtamed so far do not contradict the 
original Astbury model, but we have preferred to 
interpret our results m terms of Furberg’s modifica- 
tion, m view of his recent evidence on the stereo- 
chemistry of ribose nucleosides, and the steric 
distortions of the phosphate oxygens required m 
Astbury’s model? The assignment of the per- 
pendicular band at 967 cm ~t, which shows a marked 
reversal of dichroism on stretching, may throw new 
light on this question 

We wish to thank Prof J T Randall for ns 
continued advice and encouragement in this investi- 
gation, and Drs M H F Wilkms and W C Price 
for helpful discussions One of us (R D B F) 
wishes to acknowledge a Medical Research Council 


Studentship v J FRASER 
Rosert D B FRASER 
Medical Research Council Biophysics Research 
Unit and Wheatstone Physics Laboratory, 
King’s College, London, W C 2 
Feb 29 


1 Astbury, W T , Nature, 141, 747 (1938) 

1 Astbury, W T , Symp Soc Exp Biol, I Nucleie Acid (1947) 

* Rudall, K M , “Progress in Biophysics’, 1, 39 (1950) 

“Furberg, S , Acta Chem Scand , 4, 751 (1950) 

* Furberg, S, PhD thesis, University of London (1949) 

$ Mirsky, A Ei, and Pollster, A W,J Gen Physvol , 80, 117 (1946) 

7 Signer, R , and Schwander, H , Helv Chim Arta, 82, 853 (1949) 

? Sevag, M G, Lackmann, D B, and Smolens, J, J Biol Chem, 
124, 425 (1938) 

° Fraser, R D B, Farad Soe Discuss , Cambridge (1950) 

Seeds, W E,and Wilkms,M H F, Farad Soc Discuss , Cambridge 


(1950) 
“Schmidt, W J, “Ihe Dopplebrechung von Karyoplasma, Zyto- 
plasma und Metaplasma’ 


(Berlin, 1937) 
a8 crt : , Caspersson, T , and Hammarsten, E , Nature, 141, 122 


1 Bellamy, L J, and Beecher, J, J Chem Sor (in the press) 
™ Gore, R C, Farad Soe Discuss , Cambridge (1950) 


1 Wilkins, M H F, Gosling, BR G, and Seeds, W E (see preceding 
communication) 


EDUCATION AND PHYSICS 


ANNUAL CONFERENCE OF THE EDUCATION 
GROUP OF THE INSTITUTE OF PHYSICS 


HE second annual conference of the Education 
Group of the Institute of Physics was held 
during Apul 5-7 at the Institute’s house at 47 Bel- 
grave Square, London, SW 1, with W Somerville 
Vernon (City of Cardiff Technical College) as chair- 
man In opening the conference, Prof W E Curtis 
(president of the Institute) said that the membership 
of the Group 1s now about 250 The Institute has a 
wider interest m educational matters than a mere 
concern with the teaching of physics, and 1t welcomes 
teachers as members, Prof Curtis recalled that 
teaching experience at an adequate level ıs now 
recogmzed by the Institute as fulfillmg one of the 
conditions for corporate membership 
Prof F A Vick (vice-principal, University College 
of North Staffordshire), speaking on “An Experiment 
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m University Education”, described the curriculum 
which has been worked out at the University College 
of North Staffordshire for a residential course of four 
years duration, leading to the honours BA degree 
This is planned to give a more general education 
than the conventional university courses, and to 
break down the narrowness of specialization. Students 
are not required to select their special subjects for 
honours until the second year, the first year bemg 
spent on a carefully planned common course which 
1s compulsory for everyone and intended to broaden 
the outlook and also arouse interest ım possible 
specialist subjects which may not have been dealt 
with at school Intending teachers take an education 
course extending over the whole of their last three 
years, which counts as one of the subsidiary subjects 
required for their degree 

The need for a broad general outlook in industrial 
research was one of the pomts mentioned by Dr 
R S Suver (director of research, Federated Foun- 
dries, Ltd, Glasgow) m a paper on “Industrial 
Metaphysics” There are, he said, many matters 
beyond the accepted scope of physics with which 
an appropriate extension of the physicist’s educa- 
tion might help him to deal The man engaged in 
industrial research cannot dispense with an advanced 
academic trainmg, for he needs to appreciate that 
scientific work 1s more than a mere appheation of 
logic and that theory 1s not simply a question of 
mathematics Sometimes, fruitful results may come 
from obviously wrong assumptions, which raises the 
question as to the meaning of ‘truth’ in research of 
this kind, an idea which works can be taken as true 
for this purpose But the worker must have had a 
training in rigid physical procedure, up to good 
honours degree level, before he can hope to know 
when ıt 18 permissible to take liberties. This specialist 
training should be broadened and fortified by more 
general studies, tò encourage the attitude of. mind 
which 1s prepared to explore several pomts of view 
and, when necessary, challenge accepted ideas 

Discussion centred around the theme linking both 
these papers, namely, the general education appro- 
priate to the speciahst Dr R Furth (Birkbeck 
College London) beheved that this should come at 
as early a stage as possible, and spoke of the intro- 
ductory first year at Birkbeck, Prof A D. Ross 
(University of Western Australia) said that the idea 
of the common first-year course has been discussed in 
Australia, but one of the maim considerations hinder- 
ing its adoption has been the difficulty of students 
dropping for a year a proposed special subject in 
which they may have specialized to a high level at 
school Looking back on the discussion, one began 
to realize that the new General Certificate of Eduea- 
tion may well provide m the schools just that 
preparation required for first-year university work 
as outlned by Prof Vick 

At the evening session, J Tienaman (assistant 
further education officer, British Broadeasting Cor- 
poration) spoke on “Attempts to Assess the Under- 
standing of Broadcasts on Science” He sad that 
the rules for preparmg an intelligible serrpt are well 
known, but care in this matter is not the most 
important factor Experiments with listeners in the 
Armed Services have shown that the chief contribution 
to the understandmg of a broadcast ıs an imterest 
in the subject-matter, however involved the actual 
presentation might be Mr Trenaman gave examples 
of studies of the comprehension and retention of 
scientific matter presented ın different ways, from a 
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first-hand account of modern work by a distinguished 
man of science to a dramatized scene built around 
one simple fact The former proved intelligible to a 
greater o1 less extent to only some ten per cent of the 
listeners, while sixty per cent retained some know- 
ledge of the latter Attempts to correlate mterest 
and understanding appear to show that mterest 
increases with understanding up to a pomt, but it 
seems that the most enthusiastic listeners often 
understand the material relatively rmperfectly This 
result ıs perhaps not surprising when 1t 1s considered 
that an essential condition for learnmg by adults is 
that interest shall provide a stimulus by rangmg 
ahead of understanding and creating a desire to 
master the material 

The morning session on April 6 dealt with the topic 
of MKS units G R Noakes (Uppmgham School) 
gave a brief history of the movement towards the 
adoption of the MKS system in electrical teaching, 
and said that the real pomt which may dispose 
school teachers towards its use 1s the opportunity 
that ıt ofters for approaching the subject of electro- 
magnetism at an elementary level in a new and 
perhaps more attractive way This new approach 
was described in detail by Dr J Goodier (Lancing 
College), who spoke of his experience in developing 
a school course in electricity and magnetism based. 
on the rationalized MKS system He said that, 
while the real starting pomt 1s the choice of the 
ampere, as defined by the International Electro- 
technical Commission, for a fourth fundamental unit 
it might be well to compromise at the earliest stage 
by starting with the coulomb as defined electro- 
lytically Having measured magnetic flux density in 
volt-seconds, and defined magnetic field-strength in 
amperes per metre, direct measurement of the 
permeability of space, or rather the ratio of B to H 
for an air-cored solenoid, can be carried out Simi- 
larly, direct measurement of the capacitance of a 
parallel-plate air condenser gives the permittivity of 
space to a reasonable degree of accuracy, so that 
the figures appearing ın formule are those of measure- 
ments and not arbitrarily chosen values At a more 
advanced stage, the derivation of practical standards 
in terms of the ampere, using a current balance, can 
be explained, and Dr Goodier showed a simplified 
current balance made for this purpose He concluded 
with a warning against giving the student the 
impression that the form of a physical expression 
depends in any way on the system of units chosen, 
and pleaded for care in writing down formule in 
such a way that they are dimensionally correct 

A number of interesting questions arose for dis- 
cussion— as to whether much would be lost by 
abandoning the historical approach via, magnetism, 
whether experiments in magnetostatics are them- 
selves worth retamıng for the experimental skill they 
might develop, and whether there is an optimum 
stage in the student’s career at which the question 
of units might profitably be explained fully Mr 
F A Meier (Institute of Education, University of 
London) welcomed the new approach with enthu- 
siasm, and regretted that 1t had not arisen during 
his own teaching days Othe speakers mentioned 
the difficulties of changing teaching methods already 
established, and the problem that may arise when 
students have to be prepared in the same class for 
a number of different external examinations 

An evening lecture, open to the public, was given 
in the Fyvie Hall of the Polytechnic, Regent Street, 
London, W 1, by Piof A M Tyndall (emeritus 
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professor of physics, University of Bristol), with the 
title “Atomic Particles—a Survey of Recent Dıs- 
coveries”” Prof Tyndall deseribed the work of Prof 
C F Powell’s team at Bristol, using the photo- 
graphic plate technique, and gave an account of the 
discoveries made by this method He described, and 
indeed conveyed in no small measure, to the audience 
the atmosphere of enthusiasm in which the work 1s 
cared on, and the delight with which he had 
watched the results appearmg This most inspiring 
lecture, forming as 1t did a kind of centre-piece to 
the conference, was received with great appreciation 

The final session, on the morning of April 7, was 
spent in considering the teaching of the history of 
science, a matter which had been 1oferred to in many 
of the previous papers Dr F Sherwood Taylor 
(director of the Science Museum, London) spoke on 
“Some Difficulties ın the Historical Method of 
Teaching Science, as exemplified by the History of 
the Thermometer” Quoting Dry Charles Singer, 
Dr Taylor said that the history of science itself 1s 
indeed a difficult study, probably more appropriate 
at postgraduate level than at school A further 
difficulty confronts the teacher, since students are 
on the whole anxious to learn how things work and 
to apply this knowledge, rather than to think very 
much about ongins Again, 1b ıs difficult for anyone 
at the present day to understand the ways of thought 
of our ancestors without a deep acquaintance with 
their ways of hfe Broader syllabuses are desirable , 
but ıt mght be well for the historical aspects of' 
science to be taught by a historian with a scientific 
background Dr Taylor then examimed ın detail the 
legend crediting Gahleo with making the fist 
thermometer, and showed that, while several devices 
similar to that of Galileo were made at various earlier 
dates, there was much uncertainty as to what they 
were meant to do, and why they did ıt It seems, 
then, that by going beneath the surface of the legend 
and aiming at historical accuracy, one reaches a 
position at which the purely scientific interest 1s 
reduced, though valuable work can be done in 
emphasizing the difficulties that faced the pioneers 
In the discussion, many teachers spoke of their own 
experiences in dealing with the lustorical aspects, 
and the difficulties encountered Several people of 
matuie experience admitted that it was only 
relatively late in their own teaching careers that 
they had been attracted by the historical develop- 
ment of their subject 

S R Humby (Winchester College) ead a 
paper asking ‘“Wıll School Studies of the History of 
Science produce a Scientific Outlook®” He said 
that time allowance and the limitation of the pupils’ 
previous scientific background both suggest that the 
best way of treating the history of science 1s by the 
anecdotal method It might be possible to deal with 
the development of individual topics in the last year 
of a Grammar School course, when the pupil’s own 
laboratory experience has fitted him to appreciate 
some of the problems of the scientific worker General 
discussion classes, aimed at encouraging a scientific 
outlook, would draw largely for their material from 
historical sourees Mr Humby believed that such 
discussions might, indeed, achieve their aims, if they 
are preceded by experrmental work and conducted by 
a teacher who is himself alive to their importance 
Mr Meier said that one of the lessons to be learned 
from the past ıs that the ideas as well as the methods 
of science are continually changing, and that science 
is a living and growing subject Prof Ross men- 
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tioned that ıt might be well that our pupils should 
learn of the distinguished parts played by British 
men of science in exploring new fields, and also 
advocated bringing ın historical matter at all stages 
of the course, he said that he 1s against anythmg 
that savoured of dividing up the subject into water- 
tight compartments He agreed that the formal 
study of the history of science at postgraduate level 
would be of great value to the intendmg teacher 
himself GQ R NOAKES 


FOREST GENETICS 


OREST geneties research is of comparatively 
recent origin in Great Britain, and the presence 

of two distinguished Continental workers at the 
British Association meeting at Birmingham did much 
to stimulate a lively terest in a meeting of Section 
K* to discuss this subject Dr Syrach Larsen, director 
of the Horsholm Arboretum, Denmark, who 1s the 
pioneer European worker, described his method of 
tree breeding ın general terms Dr Bertil Lindquist, 
director of the Botanical Gardens, Gothenburg, 
Sweden, dealt with the :mprovement of birch m 
Sweden, and a short description of the work in 
progress in Great Britam was given by J D 
Matthews 

The object of tree breeding research 1s to provide 
the forester with seed capable of producmg the 
highest yieldmg crop of well-formed and healthy 
timber trees on the sites which are available Both 
the guest speakers paid considerable attention to 
their improvement work based upon the variation 
found in Nature, and Dr Syrach Larsen’s deseription 
of his method of breeding based upon vegetative 
propagation ıs worthy of some discussion here 

The process commences with the selection of a 
number of mdividuals possessing outstanding vigour 
and form of growth ‘These are brought together mto 
one central place by means of vegetative propagation 
(grafting, budding, and the rooting of cuttings) The 
genotype is determined in ‘tree displays’ ın which 
several clones are planted in widely spaced lines As 
the clones develop, the herent shape and vigour of 
the selected trees become evident, and observations 
on date of flushing, flowering and leaf-fall, resistance 
to imsect attack and disease can be made The 
breeding qualities of the selected trees are next 
determined by means of controlled self- and cross- 
pollinations also made in the tree displays, and 
individuals of mgh combmmg ability may become 
evident at this stage The subsequent progeny trials 
are followed for five years m great detail, and must 
be kept for reference for at least twenty years 
Finally, special seed orchards are formed from those 
individuals which possess the desired characteristics 

These seed orchards are managed along the same 
lines as the modern fruit orchard, and selected root- 
stocks are used for establishing clones of the tested 
(élite) mdividuals in areas where the species under 
study is absent or rare, thus reducing the me:dence 
of foreign pollination from trees of the same species 
There 1s also the ripening of the seed to be considered, 
and specially favourable areas for seed production 
are selected as sites for these seed orchards 

Dr Larsen pomted out that although the mmprove- 
ment of forest trees ıs apparently hampered by the 
slow succession of generations, ın fact the long lfe- 
span of the parent tree has proved to be a great 
advantage A good breeding parent can be preserved 
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as a seed producer for at least seventy years, and 
every improvement gamed is available for a con- 
siderable period as a stepping stone for further work 
Tree breeding also differs from agricultural breeding 
in that genetic uniformity is not so important ın a “ 
tree crop as m an agricultural crop More than ninety 
per cent of the population must be removed in 
thinnings durmg the development of the stand, and 
this gives opportunities for a continuous selection of 
improvement durmg the life of the crop 

Dr Lindquist has worked for some yearsin Sweden in 
collaboration with Mr Holger Jensen, a private owner 
He described a seed orchard of Betula verrucosa sited in 
southern Sweden which contains nmety grafts each 
of nme éhte trees spaced at approximately twelve 
feet apart The first crops of seed have been obtamed , 
The selection of the parent trees was based upon the 
study of the variation in the Scandinavian Betula 
verrucosa Ehrh , and Dr Liındquist’s account of this 
work proved of interest to the meeting as an example 
of the methods used by tree breeders , 

Two maim vanities of Betula verrucosa are recog- 
nized by Dr Lindquist, the variety saxatils Lindq , 
which ıs found throughout Central Europe and in 
the central and southern USSR, and the variety , 
lapponca Lindg , which occurs in northern Europe 
Timber quality within the latter variety has been 
correlated to some extent with the external appear- 
ance of the bark Trees with smooth white bark 
generally yield a smooth mild timber with straight 
elastic fibres—a combination found suitable in the 
turnery industry Individuals are found in southern 
Sweden which possess a rough, heavily fissured bark 
with hard timber and fibres not so straight or so 
elastic This type of wood ıs used for furmtme 
Other types have been differentiated on the basis 
of figured grain, and these mclude the curly birch, 
the flamy birch, the ice birch and the brown 
curly birch, all identifiable by bark characteristics 
Within these groups the mdividuals selected for 
inclusion ım the seed orchards must have made very 
strong growth throughout ther lives and must 
possess good form of growth A number are chosen 
from within a specified provendnee zone, there being 
a separate seed orchard for each zone 

The progress of work in Great Britain was described 
towards the end of the meetmg and emphasis was 
laid upon the importance of the survey, now in 
progress, of the potential seed-producing population 
of the species chosen for study The species being 
studied in Great Britain are beech, oak and ash, Scots 
pine, Corsican pine, Sitka spruce and the larches, 
and a number of seed sources have been located for 
each of these species The selection of imdividuals 
from which seed orchards are to be formed is beng 
made concurrently with the above survey, and some 
examples of the type of trees being selected were 
displayed to the audience 

In the discussion which followed the three papers 
it was emphasized that, if speedy progress towards 
the improved growing stock desired 1s to be made 
m Great Britam, the idea of the value of genetics 
in day-to-day forest practice must be repeatedly 
emphasized It ıs perhaps one of Dr Larsen’s 
greatest achievements that he has obtained the 
goodwill of practising foresters in Denmark, who are 
now firmly convinced of the importance of the 
wherent qualities of trees, and who will take great 
trouble ın the selection of seed parents for thew 
future forest crops. Much can be done m a simular 
manner in Britam J D Marruews 


wo, a2s# May 12, 1951 


THE 800-kV. NEUTRON GENER- 
ATOR OF THE UNIVERSITY OF 
K ISTANBUL 


By Pror. FAHIR E. YENICAY 


General Physics Department, University of Istanbul 


pE nuclear research purposes, a Philips neutron 
generator of 800/650 kV. was installed in October 
last in the General Physics Department of the 
University of Istanbul. The high-tension equipment 
had been delivered in May 1949; a general view of 
the installation is given in the accompanying illustra- 
tion. The platform on which the acceleration tube, 
the oil-immersed measuring resistance (1,684 MQ) 
and the two columns supporting the top stand is 
carried on steel girders resting on concrete walls, 
and the working room is to be seen under the 
platform. 
The high-tension generator presents some last 
improvements'. The valves are heated by the inter- 
y position of small transformers fed by high-frequency 
current (250 ke./sec.). The oscillator is of the type 


TB.2-5/300 with variable condenser and variable 
grid resistance. The small autotransformers have 
cores of ‘Ferroxcube’, consisting of two F-shaped 
massive pieces. The current in the secondary is 3-5 
amp. The small differences between the average 
current and the heating current of the valves are 
regulated by changing the connexions on the primary 
winding. The apparatus provides target currents of 
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~ 170 pamp. (protons or deuterons) at a voltage of 
650 kV. 

In order to have an idea of the neutron (Be + D) 
intensity, we compared the activity of a narrow silver 
ribbon (0-05 mm. thick) irradiated by the slow 
neutrons (paraffin) of the apparatus (600 kV. ; 
~ 130 pamp.) and the activity of the same silver 
ribbon irradiated under the same conditions with the 
neutrons of a radiurn—beryllium source (80 mC.). We 
find that the (Be + D) source is equivalent roughly 
to 5 gm. of (Ra + Be). 

I should like to express my thanks to Messrs. 
Philips for their care and for material generosity 
during the installation. 


3 Dome Ti, and Brekoo, H, P, J., Revue Technique Philips, 11, 123 
t ). 


SKULL OF THE FETAL 
NARWHAL 


RECENTLY published account, by Dr. Nellie B. 

Eales, of two foetal narwhal skulls* should 
appeal alike to the embryologist and general student 
of the Cetacea. A detailed description is 
given of the chondrocranium, osteocranium 
and teeth of a smaller (137 mm.) specimen, 
supplemented by a briefer survey of the 
skull of a larger (150 mm.) specimen. 
Although little different in size, the larger 
specimen showed considerable advance in 
development compared with the smaller, 
evinced by an elongation of the skull, a dor- 
sal movement of the blow-hole position, 
doming of the eranium and a spreading 
of the membrane bones. 

Figures of wax-plate reconstructions of 
the membranous labyrinth bring out most 
clearly the enormous relative size of the 
cochlea and, by implication, its importance 
to animals the environmental impressions 
of which must for the most part be audi- 
tory. 

The discovery of hair germs in the 
foetus of a species so long and often quoted 
as lacking this feature is noteworthy ; so 
also is the fact that, including the tusk on 
the left side (which in the male may grow 
to a length of some ight feet) and its 
reduced fellow in the right maxilla, the 
foetus shows evidence of the presence of 
six teeth on each side of the upper jaw 
and two on each side of the lower jaw. 

In her comparison of the narwhal foetuses 
with those of other cetaceans and with 
other orders of mammals, the author 
is careful not to come to premature 
conclusions about affinities on the limited 
material so far available, but uses her 
findings in the inter-parietal region to 
question the view of Slepzov that reptilian 
features persist in the developing odontocete skull. 
Very recent and independently pursued serological 
and histological researches suggest that the affinities 
of the Cetacea are rather with the Artiodactyla and 
to this extent justify Dr. Eales’s objection to 
Slepzov’s theory. F. C. FRASER 

* The Skul! of the Fætal Narwhal, Monodon monoceros L. By Dr. 
Nellie B. Eales. Phil, Trans. Roy. Soc., B, 285, No. 621, pp. 1-33, 
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LETTERS TO THE EDIT 


. The Editors do not hold themselves “pesponsib 
for opinions expressed by their correspondents. 
No notice is: taken of anonymous communications 


Internal ‘Rotation of Methyl Groups in 
Cadmium Dimethyl 


Ly view of current interest-in the problem of free 
or restricted internal rotation in molecules, we may 
mention briefly some results which indicate free 
. rotation of methyl groups about the Cd—C bond in 
cadmium. dimethyl. We have already described! 
» measurements on the rotational fine structure of some 
-vibrational bands of zine dimethyl and mercury 
< ‘dimethyl, which provided strong evidence for such 
.. free internal rotation in these molecules. The infra- 
< red absorption spectrum of cadmium dimethyl has 
> now been measured with greater resolving power 
“ than that previously used by Gutowsky’, particularly 
in the region. of 3y. 
> Qur results agree substantially with those of 
.Gutowsky, although we have not observed some 
weak bands found by him, and the contour of some 
‘bands suggests a different frequency assignment. 
= There is a parallel-type band at 2,925 cm.™ with 
spacing of P—R branch maxima close to 17 em.7}, 
. which agrees with that to be expected from the 
rough value of the moments of inertia. The most 
important feature is a. perpendicular-type band 
centred around 2,980 cm.~! with clearly separated Q 
branches, roughly 10 em.-! apart, each third line 
ing stronger than its neighbours. As pointed out 
n the earlier paper, the separation of Q branches in 
same species of band with ethane is about 5 em.7!, 
the greater separation found here, which agrees 
that reported for zine dimethyl and mercury 
yl, cannot be explained satisfactorily by 
riolis interaction. It falls into line exactly with the 
pacing expected if there is free internal rotation. 
_.. Full details of this band and the whole spectrum 
ae will be: described later elsewhere. 
















D. R. J. Boyp. 
R. L. WELIAMS 
H. W. THOMPSON 
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Evaporation and Mobility of Naphthalene 
Molecules 


n En a recent communication! under this title, V. J. 
~Clancey has given a short account of a beautiful 
: experiment on this subject. Among his very interest- 
_ ing results he gives a provisional value for the mean 
displacement x; of adsorbed molecules of the 
- order of a few millimetres. Having been connected 
-with these problems, during the development of a 
"theory of erystal oo from the vapour, in collab- 
oration with W. K. Burton and F. C. Frank’, his 
_ value seems to re ‘too high for ordinary tempera- 
tures: -The purpose of the present communication is 
~to show that much smaller values of «rs can be deduced 
indirectly from Dr: Clancey’s: results. 
The experimental arrangement is as follows. A 
spot of solid naphthalene. was placed on a surface 














distant a from: each other. 












ass IY 3 
sphere, leaving a small aperture: between the two. 
dsorbed. molecules will then escape from the. 
phere and travel for an average distance tsa 


prior to evaporation into the vacuum, Two such 
“assemblies were mounted, facing opposite directions, 

-vat the sides of an axis of suspension, to produce a- 
"torque when evaporation took place. ; 


The. concentration N of adsorbed molecules out- : 
side the hemisphere must satisfy the equation 


EN, a 


z VIN 
where vs, the mean displacement, is given by 
= Ds Ts, (2) 


Ds being the diffusion coefficient and ~zs the mean 
life of the adsorbed molecules. The boundary 
conditions at the edge of the hemisphere become 
N = A, if the edge is open and NV = 0 otherwise. 
We suppose the aperture to cover an angle 20 on- 
the side opposite to that facing the axis of suspension. | 
The torque 7' produced by the corresponding distribu- 
tion X is readily calculated, and the result is 


T = Te ((Ki/Ko) 0 + (e/X) (K:/K1) sin 0} 
Ty = a (rmk PYH? tg? N tsp X. pi (4) 


In these expressions A, are Bessel functions going 
exponentially to zero for r—> œ ; the argument is always 
e/as, where p is the radius of ‘the hemisphere. X. is 
thie distance from the centre of the hemisphere to 
the axis of suspension. The factor « in (4) is a com: 
plicated one, depending on the actual law: of ‘inte 
action and the mechanism of energy transfer. betwee 
the surface and the adsorbed molecules’ ; in simp 
eases it should not be very different from unity. 
We think it a good approximation to suppose 
e/vs > 1 (otherwise the calculations would have to 
be more complicated) ; then (3) becomes, neglecting 
(s/ p)’, ; 
T = Ta {6+ 



















(p/X) sin 8 + 4 (ws/¢) 
` [0 + 3 (p/X) sin 0] }. 


It is therefore clear that a value of zs could be deduce 
at least in principle, from the variation of 7 /{ o as € 
function of 0, as it was originally intended by D 
Clancey. Unfortunately, xsjo is so small, in our 
opinion, that the second term in (5) cannot be used : 
for this purpose. a 

Nevertheless, it seems to me possible to deduce my 
interesting information from the absolute value (4) a 
of Ta: Let us assume that the adsorption energy is 
small and the temperature not too low, so that the 
concentration Na of adsorbed molecules inside thè 
hemisphere is small. Then this concentration, in - 
equilibrium with the vapour pressure p of naphtha: 
lene, will be given by Ny = prs{2nmktT YP, and (4j 
will become 








To = a(pX)(prs), (6) a 


where all the factors are known except z; (if we. 
accept œ ~ 1). a 

When the surface can be considered as a more or- 
less perfect crystal surface, we can write for 2; 


ts ~ a exp {g (A — UVLT, T 


where A is the adsorption energy and U the activation. 


energy necessary for the displacement-of an adsorbed °. 
molecule from an equilibrium position to the nexte 

Then: the exponential _ 
factor-in 6): will ‘be ae (= Ejkyy with E 
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E = W — 4 (4-0), (8) 


where TY is the evaporation energy for naphthalene 
From the known value W = 18 2 k cal 4, and those 
obtamed by Clancey for Æ, one obtains values for 


Y (4 — U)/2 gomg from 5 to 2 kcal, which are of 


the order one would expect The corresponding 
values of s at room temperature, from (7), range 
from 107-4 to 10€ em, again as we should expect 
It should also be noticed that the factor outside the 
exponential in (6) will be essentially determmed by 
that corresponding to p, and therefore will be practic- 
ally independent of the substrate, as 1s observed by 
Clancey 

N CABRERA 
Bureau International des Poids et Mesures, 

Pavillon de Breteul, 
Sèvres (S -and-O ), France 
Nov 30 
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Dipole Moment and Ionic Character 


One well-known application of the concept of 
1onic-covalent resonance 1s in the field of dipole 
moments, where ıt has been used, ın a simple way, 
to correlate the observed dipole moments of bonds 
with differences ın electronegativity? However, 
recent work, notably that of Mulliken®, Coulson, and 
Robinson‘, has cast doubt upon the validity of some 
of the assumptions made in this treatment® One of 
these assumptions is that the dipole moment of a 
pure covalent bond ıs approximately zero 

Robinson! has calculated the dipole moment, Lov, 
of a pure covalent HCl bond using a Heitler-London 
type of wave function He obtained a value of 
— 0 98D, that is, the hydrogen atom negative, 
whereas the experimental value is +110D* He 

~ found that the calculated value of cov was extremely 
sensitive to sp hybiidization of the chlorine orbital 
A value of eov = + 1 10 D is obtained with about 


sn et oot eh ne ae 


1 6m 


1 2= 





a ry 8 
Q 20 40 60 80 100 


s Character (per cent) 


INA LURE 


767 


10 per cent s character Robinson, therefore, points 
out that the observed dipole moment can be 
accounted for without mvoking contributions by 
yonic stiuctures, and concludes that “Dipole moments 
do not give a good method for determining the 1on1e 
character of bonds” 

We have carried out the same type of calculation 
for hydrogen fluoride, using Robinson’s equations* 
and evaluating the appropriate integrals Usmg a 
2p fluorme orbital (unhybridized), the followmg 
values for the dipole moment of a pure covalent 
HF bond were obtained (@) ev = — 0 40 D, 
with hydrogen-hke functions and an effective 
nuclear charge of 4 84 for fluorme’, and (b) coy = 
— 0 32 D using Slater functions These values are 
not far from zero, and are much smaller in magnitude 
than the observed value of + 1 91 D°? 

Using hybridized orbitals with hydrogen-lke wave- 
functions, the vanation of peoy with percentage s char- 
acter has been calculated and 1s shown ın the accom- 
panying diagram While the curve shows the same 
general features as that obtained by Robinson for 
hydrogen chlonde, there 1s a striking difference in 
that exp for hydrogen fluoride is larger than the 
maximum value of ucov, namely, -+ 1 75 D, corre- 
sponding to 60 per cent s character Thus the 
observed dipole moment cannot be explained solely 
ın terms of hybridization In this case, at least, 16 
appears that ionic terms must be added to the wave 
function Another point of inteiest is that, for 
both hydrogen fluoride and hydrogen chloride, 
approximately the same, small, amount of s character 
(~ 3 pa cent) ıs required to give calculated values 
of the dipole moment of zero 

E WARHURST 
E WBITILE 
Chemistry Department 
University, 
Manchester 
Jan 2 
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Identification of N-2: 4-Dinitrophenylamino- 
Acids 


IDENTIFICATION of the free amino-groups of proteins 
by converting them mto N-2 4 dinitrophenyl do- 
rivatives was first introduced by Sanger? Since 
then, several workers have evolved chromatographic 
methods for the separation of the dimitrophenyl 
amino-acids 

The regeneration of the parent amino-acid from 
its dinitrophenyl derivative ıs desirable both to con- 
firm results from other methods and as a method ın 
itself, since, as ıs well known, an excellent separation 
of free amino-acids can be achieved on paper using 
two solvents Mills? attempted this by hydrolysing 
the dmitrophenyl detivatives with saturated baryta 
m a sealed tube This method 1s applicable to 
the relatively long-cham amino-acids, but in our 
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experience satisfactory results cannot be obtamed ın 
the case of amino-acids such as glycime, serine, 
threonine and aspartic acid 

It has now been found that these short-chain 
amino-acids, as well as those with longer chains, can 
be very satisfactorily regenerated from theu dinitro- 
phenyl derivatives by heating with ammonia (0 880) 
in a sealed ‘Pyrex’ tube for 2 hr at 100° The solu- 
tion 1s then evaporated to dryness and the residue 
dissolved ın water and acidified with hydrochloric 
acid After ether extraction, the concentrated solu- 
tion 1s applied to a paper chromatogram 

It should be noted that dinitropheny] lysme ıs not 
extracted into ether and so will be revealed on the 
chromatogram if the reaction 1s not taken to 
completion 

All the amino-acids gave single strong spots having 
the correct Rp values ın the solvents used, with the 
exceptions of cystine, proline, tryptophan and 
arginine In the case of cystine, decomposition 
occurred giving rise to several spots , the proline and 
tryptophan spots, although strong and of correct 
Rp value, were accompanied by two weak spots 
travelling slowly in butanol Du:nitrophenyl arginine 
does not react under the above conditions 

The technique has been used for investigating the 
terminal amino-groups of wool ‘The amino-acids 
revealed were the same as those obtained by Middle- 
brook? and Blackburn‘ with the addition of leucine 

A G LOWTHER 
Wool Industries Research Association, 
Torridon, Headingley, 
Leeds 6 
Dec 27 

1 Biochem J , 89, 507 (1945) 
® Nature, 185, 403 (1950) 
3 Nature, 164, 501 (1949) 
* Biochem J, 47, 443 (1950) 


Photochemical Reduction of Pyridine 
Nucleotides by Spinach Grana and Coupled 
Carbon Dioxide Fixation 


Hicuzty purified ‘male’ enzyme from pigeon’s 
liver? mediates a fixation of carbon dioxide through 
catalysis of reaction (1) When, by couphng with 
a suitable dehydrogenase system, triphosphopyri- 
dine nucleotide ıs contimuously reconverted to its 
reduced form, malate 1s readily synthesized from 
pyruvate and carbon dioxide? Should illuminated 
chloroplast preparations be able to effect a reduction 
of pyridine nucleotides, then the photochemical 
reaction could be coupled to reductive carbon dioxide 
fixation by a well-defined enzyme system? Such 
a mechanism might operate in® photosynthesis A 
‘mahe’ enzyme specifie for trrphosphopyridine nucleo- 
tide 18 present in the tissues of lugher plants* 


(1) Reduced form of triphosphopyridine nucleotide -+ 


pyruvate + CO, ae. triphosphopyridine nucleo- 


tide + l-malate 


Small amounts of /-malate are formed when washed 
green grana, prepared from spinach leaves by the 
method of Warburg’, are illummated in the presence 
of purified pigeon’s liver ‘malic’ enzyme, pyruvate, 
carbon dioxide, small amounts of triphosphopyridine 
nucleotide, and a manganous salt Malate was de- 
termined enzymatically! As the accompanying 
figure shows, there 1s no reaction in the dark, or if 
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either ‘malic’ enzyme or triphosphopyridine nucleo- 
tide 1s ommtted Malate (10 micromoles), obtained 
in @ similar expezmment on a larger scale, was also 
identified with the specific adaptive ‘malic’ enzyme 
from Lactobacillus arabinosus* Tracer studies with 
carbon-14 dioxide confirmed the photochemical 
synthesis of malate by the above system The malate 
labelled with carbon-14 was isolated with the aid 
of carrier and identified both by paper chromato- 
graphy and by specific decarboxylation with L 
aabimosus enzyme In each case, dark-control 
experiments showed no reaction 

Photochemical reduction of d:iphosphopyzidine 
nucleotide was demonstrated by the reduction of 
pyruvate to lactate? when washed green grana were 
incubated in the hght with pyruvate and crystalline 
lactic dehydrogenase from rabbit muscle Lactic 

-dehydrogenase catalyses reaction (2) Again, there was 
no reaction 1n the dark, or in the absence of either 
lactic dehydrogenase or diphosphopyridine nucleotide 


(2) Reduced form of diphosphopyridine nucleotide + 
pyruvate == diphosphopyridine nucleotide + lactate 


Under otherwise strictly anaerobic conditions, the 
photochemical reduction of pyridine nucleotides 
evolved the theoretical amount of oxygen Thes 
oxygen produced was absorbed by chromous chloride* 
and the excess chromous ions were determmed by 
iodometric titration 

Our observations indicate that ilummated chloro- 
plasts are able to catalyse the over-all reaction (3) 


(3) H,O + tri-(or di-)phosphopyridine nucleotide HWH 


0 5 O, + reduced form of tri-(or di-)phosphopyridine 
nucleotide 
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The complete system (curve 1) contained green grana equivalent 
to 15 mgm chlorophyll, pigeon’s liver ‘male’ enzyme (40 units, 
ref 1), and the following components in micromoles potassium 
pyruvate, 150, tmphosphopyridine nucleotide, 0 46, adenosine 
triphosphate (to protect the nucleotide from enzymatic cleavage), 
75, MnCl, 125, KHCO,, 200, potassium phosphate, 750, 
KCI, 1,000 Final volume, 20 ce , pH,70 Curve 2, no ‘malie 
enzyme Curve 3, dark (flask wrapped in tinfoil) Curve 4, no 
nucleotide The flasks were flushed continuously with a gas mature 
of 95 per cent nitrogen and. 5 per cent carbon dioxide and shaken 
ina constant temperature bath at 15° The reaction was started 
by turning onthe ght At various time intervals 2 Oc ¢ samples 
were withdrawn, acidified with sulphune acid, centmfuged, and 
the supernatant neutralized and analysed for mahe acid Results 
expressed per 20 cc of reaction mixture 
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Reaction (3) can then become coupled with either 
reaction (1) or (2) to brmg about the reductive 
carboxylation of pyruvate to malate or its reduction 
to lactate? It is possible that chemosynthesizing 
bacteria may couple the oxidation of their specific 
substrates to carbon dioxide fixation through the 
mediation of pyridine nucleotides 

We wish to thank Dr Seymour Korkes for his 
collaboration in part of this work 

This investigation was aided by grants from the 
United States Public Health Service, the American 
Cancer Society (recommended by the Committee on 
Growth, National Research Council), the Ofhce of 
Naval Research, and the Rockefeller Foundation 

Wor Visuniac* 
SEVERO OCHOA 
Department of Pharmacology, 
New York Unıversıty College of Medicine, 
New York 
Feb 21 
* Postdoctoral Fellow, United States Public Health Service 
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Crystallization of Fumarase 


In 1941 fumarase was claimed to have been 
isolated ın crystalline form!, but ıt has since been 
shown? 4 that this crystallme material contamed 

~considerable quantities of lactic dehydrogenase and 
aconitase In this communication is reported the 
isolation of crystalline fumarase free of aconitase and 
lactic dehydrogenase, which has been shown to be a 
homogeneous protein by ultracentrifuge and electro- 
phoresis criteria 

Fumarase activity was determined by the spectro- 
photometric method described by Racker*, the 
adsorption at 2770 A was used as a rough guide to 
protein concentration 

Pigs’ hearts, freed of fat and lgaments, were 
minced coarsely and washed well with tap water 
The washed mince was extracted with 0 02 M 
disodium hydrogen phosphate by homogenizing in a 
Waring blencdor The resulting homogenate was 
centrifuged and the pH of the turbid supernatant 
adjusted to 5 2 After centrifuging off the large mass 
of mactive material, a clear reddish solution contam- 
ing the enzyme in appreciable quantities was obtained 
Fumarase was adsorbed completely from this solution 
by calcium phosphate gel, and then eluted with 0 1 M 
„phosphate buffer pH 7 3, contaming 5 gm ammonium 
' sulphate per 100 ml Ammonrum sulphate fracniona- 
tion was then carried out, the enzyme being contained 
m the 50-60 pei cent saturation fraction This frac- 
tion was dissolved in water and dialysed over-night 
against distilled water A considerable degree of 
purification was then achieved by the addition of 
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Fumarase crystals from ammonium sulphate x 300 


small amounts of calcrwm phosphate gel, sufficient 
to adsorb impurities but not fumarase The amounts 
of calcium phosphate necessary to do this vary from 
one preparation to another, and must be determined 
by activity tests for each case This is followed by 
another ammonium sulphate fractionation, the frac- 
tion between 50 and 60 per cent saturation again 
containing the fumarase This fraction was dissolved 
in the mmimum amount of 15 per cent ammonium 
sulphate practicable, and a solution of saturated 
ammonium sulphate added drop by drop to faint 
turbidity This was done at room temperature and 
the solution was then allowed to cool down in the 
refrigerator After one to two days, crystals of fum- 
arase separated out Crystallization is greatly speeded 
up by seeding with a few crystals from a previous 
preparation 

The crystals are very shghtly soluble in distilled 
water, but can be dissolved readily in 0 01 M phos- 
phate buffer pH 73 The activity reaches a constant 
value on recrystalhzation This value ıs about 
0 55 moles fumarate converted to u-malate per 
minute per gram of crystals at pH 7 3 and 20°C 
In similar terms, the activity of the preparation of 
Lak: and Laki was 0 14 moles at 39°C and pH 6 7 
As the temperature coefficient of fumarase ıs rather 
high (preliminary estimations indicate a value about 
2 5), the activity reported here 1s considerably greater 
than that of Lakiand Laki Ultracentrifuge investiga- 
tion at pH 7 34 and electrophoresis studies at pH 5 8, 
7 34 and 8 1 showed only one protein component, of 
molecular weight 224,000 (assummg a value of 0 75 
for the partial specific volume) From this value, 
the turnover number ıs calculated to be more than 
100,000 at pH 7 3 and 20° C 

Full details will be published elsewhere 

The first stages ın the purification were based on 
results obtained in an advanced class exercise under 
the direction of Drs M Dixon, E © Webb and S J 
Bach, of the Biochemistry Department, Cambridge 
I wish to thank Drs R Cecil and A G Ogston, of 
the Biochemistry Department, Oxford, for sedimenta- 
tion constant and diffusion constant estimations, and 
to Dr B E Conway and Mr D W F James, of 
the Chester Beatty Research Institute, for electro- 
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phoretic mobility measurements I am mdebted to 
Dr M Dixon for suggesting the problem, and for 


advice and encouragement 
Vincent MASSEY 


Department of Biochemistry, E 


Cambridge 
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Reversion of the Effect of Vitamin B, on 
Yeast Fermentation as a Result of Growth 
in the Presence of Cocaine 


Iw order to test the hypothesis (unpublished) that 
the habit-forming properties of certam drugs might 
be due to their ability to induce adaptive changes 
in the enzyme systems of cells and tissues, we have 
made comparative studies of the effects of cocame 
on the respiration and fermentation of pure strains 
of yeasts, previously grown m the presence and in 
the absence of cocaine A detailed report of this 
work will be published elsewhere In brief, we find 
that cocaine ın 0 004 M concentration depresses the 
respiration (Zorulopsis utiles, var major, type No 
6593) and the fermentation (Saccharomyces cerevisiae, 
type No 815) of the washed cells in glucose and 
phosphate buffer at pH 7 0, but 1s without effect at 
pH 60 Some degree of tolerance towards the drug 
appears to be established, as the depressant effect 
18 less with cells that had been grown in the presence 
of cocaine 

It has been shown! that addition of vitamin B, to 
alkali-washed yeast in the presence of cocarboxylase 
stimulates the carboxylase activity We have m- 
vestigated the action of vitamin B, on the fermenta- 
tion-rate of S cerevisie, and we find that whereas 
the acid-washed yeast m 2 per cent glucose and 14/20 
phosphate at pH 70 is stimulated by 0 004 M 
thiamin, that which had been grown ın the presence 
of 0 004 M cocame ıs actually depressed by 0 004 M 
thiamm In all these expe1iments, one- or two-day 
old cultures were used They were grown at 25°C 
in nutrient medium (20 gm malt extract, 4 gm 
K,HPO,, 1 gm KH,PO,, and 30 gm glucose per 
htre, pH 7 0) with and without cocaine (0 004 M) 

Tubes of nutrient medium (a) with and (b) without 
cocaine (0 004 MW) were inoculated with S cerevisie 
and incubated at 25° C After one or two days growth, 
the cells were separated by centrifuging, washed twice 
with 1/20 phosphate buffer at pH 6 0, once at pH 7 0 
and suspended in M/20 phosphate buffer containing 
2 per cent glucose 10ml of the yeast suspension, 
either (a) o1 (b), was placed in each fermentation vessel, 
together with 2 5 ml] of the buffer-substrate solution, 
with and without thiamm (0 0056 M) Production 
of carbon dioxide was measured in the Warburg 
apparatus at 30°C The contents of the flasks were 
acidified by the addition of acid fiom their side-arms, 
at zero time for the controls, and one hour later for 
the experimental vessels From the data so obtaimed 
the volumes of carbon dioxide produced ın one hour 
were calculated 

In a typical experiment the yeast, previously 
grown in the absence of cocaine, produced in one 
hour 208 ul carbon dioxide per ml yeast suspension 
and 218 yl carbon dioxide ın the presence of added 
vitamin B,, whereas that previously grown in the 
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presence of cocaine produced 205 ul carbon dioxide, 
but only 176 yl carbon dioxide ın the presence of 
vitamin B, The effect in this experiment of the 
added vitamin B, 1setherefore to stimulate the 
normal yeast (5 per cent activation) and to depressw 
the cocaine-grown yeast (14 per cent mbhihition) 

Our experiments suggest that small quantities of 
cocaine can induce in living cells a change of marked 
physiological significance, and that the normal func- 
tion of vitamin B, suffers some modification as a 
result Further investigations are in progress and 
it would be premature at this stage to indulge in 
speculation as to the possible mechanisms involved 
Similar studies with morphine and with nicotine are 
also in the course of investigation We would hke 
to emphasize that the medium we used 1s favourable 
to the healthy growth of the yeasts, and in this 
respect the conditions of our experrments are quite 
different fiom those usually employed in the study 
of enzyme adaptation, where the organisms are partly 
starved ın order to force them to utilize some 
‘unnatural substrate’ as a food 

BRENDA E RYMAN 
E OF WArsHm 
Department of Physiology, 
Royal Free Hospital School of Medicine, 
London 
Dec 22 
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Existence of an Enzyme catalysing the 
Hydrogenation of Oximes in Silkworms 


Recentiy!, I found that, in silkworms, nitrites, 


= mitrates and ammonium salts could be converted into 


oximes, and suggested that this insect might utilize 
morganic nitrogenous salts as nutritive substances 
I have now been able to demonstrate that in the 
silkworm body there exists an enzyme which catalyses 
the transformation of oximes to corresponding ammo 
compounds 

A typical experiment was as follows Fifth mstar- 
worms from which the digestive organs were carefully 
removed were thoroughly washed with sterilized 
water 3 gm of washed bodies was mixed with 
05 gm of quartz sand, completely ground and 
diluted with water to 100 ml The enzyme solution 
obtained contained no intact tissue cells or mucro- 
organisms For the determination of enzymatic 
activity, 5 mal of this enzyme solution was mixed with 
a solution of pyruvic acid oxime or acetoxime and 
kept at 30°C for 1hr Then the mixture was heated 
at 100°C for 5 min, centrifuged after adding 
0 05 ml of saturated lead acetate solution, and the 
oxime content in the supernatant flud was estimated 
The total volume of reaction mixture was 10 ml, and 
in the control the enzyme solution was used after 
heating at 100°C for 5 min 

Experiments showed that the enzyme activity was 
reduced to half by heating at 60°C for 5mm The 
optimum pH of enzyme action was about 6 and the 
optimum temperature 40°C Under the experimental 
conditions mentioned above, half the oxime m 
0 0001 M solution was decomposed, and, even in the w 
case of 0 1 M solution, about 20 per cent of oxime 
added was split In the test solutions, free hydroxyl- 
amine was not detected It was further observed 
that the amount of ammo-mtrogen, which was 
determined according to Van Slyke’s method, 
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corresponded to the quantity of oxime nitrogen 
which had disappeared I propose to name this 
enzyme tentatively ‘oximase’ 

Kazuo YAMAFUJI 
Agricultural Chemistry Institute, 

Kyushu University, 
Fukuoka, Japan Dee. 20. 
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Pectic Enzymes produced by Bacterium 
aroidez 


Ret! has recently desermbed some properties of 
the pectic enzymes secreted by the fungus Bysso- 
chlamys fulva, and compared them with those 
described earlier by Beavan and Brown?. 

Simular studies are in progress here using Bactersum 
aroidee The bactena are cultured ın synthetic 
media, and solutions of the enzymes are prepared 
after precipitation from the cell-free culture fluid, 
dialysis and reprecipitation. Such preparations retain 
about 50 per cent of the activity of the original culture, 
macerate disks of potato tuber tissue 500 p thick m 
fifteen minutes, have little pectm-esterase activity 
but rapidly reduce the viscosity of 0 5 per cent solu- 
tions of a high-methoxyl (9 15 per cent) citrus pectin 
at optimum pH For example, one preparation re- 
duced the specifie viscosity from an initial value of 
3 20 to 0 77 ın one mmute and to the low value of 
0 15 after twenty mmutes These figures are in 
contrast with those of Beavan and Brown?, who 
report their active preparations as macerating disks 
of potato tuber in eighteen hours and taking approx- 
imately ten hours to produce a substantial decrease 
im the viscosity of 1 0 per cent pectin solutions 

The properties of the viscosity-reducing enzyme 
secreted by this bacterrum have been studied using 
as a measure of activity the imverse of the time 
taken for a 0:5 per cent solution of a high-methoxyl 
(9 15 per cent) pectin to reach a given value as de- 
termined from viscosity/time curves On this basis 
a linear relation 1s obtained between enzyme con- 
centration and activity The enzyme ıs most active 
at high pH values, having an optimum between 8 5 
and 90 Inactivation is rapid below pH 3 7 Thus, 
at pH 27 activity 13 reduced by 50 per cent after 
one mmute and by 90 per cent after sixty minutes 
Inactivation 1s also rapid at 60°C and above, only 
5 per cent of the original activity remaining after 
ten minutes at 60° C 

Prolonged dialysis at 5° C. leads to a considerable 
loss of activity This 1s, however, completely restored 
by the addition of calerum ions This effect 1s not 
produced by sodium, potassrum, magnesium, stron- 
tium or barum ions Enzyme preparations are 
normally prepared from cultures contammg excess 
calerum carbonate , but similar activation by calerum 
1s obtamed after culturmg the bacterrxum ın media 
free from calerum ions. 

With high-methoxyl pectins, the major viscosity 
changes take place with little crease in reducing 
power of the solution There 1s little further mcrease 
even after treatment for twenty-four hours Enzyme 
preparations behaving m this way still rapidly 
macorate disks of potato tuber While high-methoxyl 
pectims have generally been used in these studies, 
the action of the enzyme on demethoxylated pectins 
is substantially the same 

The pectinolytic enzyme or enzymes secreted by 
Bactervim arovdew therefore have properties sub- 
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stantially different from those of polygalacturonase, 
as described by Lineweaver et al ?, and 18 peculiar in 
the followmg respects: (1) ability to act upon high- 
methoxyl pectins ın the absence of pectin-esterase , 
(2) a high pH optimum, (3) actrvation by calcium 
ions, (4) mability to cause substantial merease in 
the reducing power of pectin solutions while causing 
very rapid reduction in viscosity 

The above work will be described ın detail else- 
where 

R K S. Woop 
Imperial College of Science and Technology, 
London, SW 7 
(At present Commonwealth Fund Fellow, 
Divisions of Plant Pathology and 
Food Technology, 
University of Calfornia, 
Berkeley, California ) 
Dec 20. 
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Enzymatic Inactivation of Secretin 


Tue inactivation of secretin by whole blood, 
cell-free plasma, serum and urine has been demon- 
strated by Greengard and Ivy? to be an enzymatic 
process Because of the stabihty of their secretin 
preparations towards crystallme pepsin ‘and trypsin 
and the absence of detectable proteolytic activity of 
blood, they concluded that ‘secretinase’ was not a 
proteolytic enzyme 

In this laboratory, however, 1t has been possible to 
show that ‘secretmase’ activity of plasma is activated 
by chloroform treatment and mhibited by soya bean 
trypsm mbuibitor Moreover, our preparations of 
secretin obtained by the procedure of Greengard and 
Ivy? are, ın fact, activated by crystalline pepsin. 

Secretin assays were carried out on dogs in the 
usual manner’, and all en vitro experiments were con- 
ducted at 37°C and pH 7-4 It was found that 
0 4 mgm secretin (n-butanol extracted fraction SII?) 
was inactivated by 4ml ofa 1 1 dilution of citrated 
dog plasma ın 0 05 M phosphate buffer within 1-3 hr 
When chloroform-activated globulin, that 1s, serum 
protease prepared according to Christensen and 
McLeod‘, was tested similarly at eght times the 
dilution of the original plasma, the rate of inactivation 
was found to be increased. several-fold (see table), 

An amorphous trypsin inhibitor was prepared from 
soya bean by the same procedure as that used by 
Tauber et alë for Lima bean. A concentration of 
2mgm /ml inhibited maximally 0 4 mgm /ml B D H 
trypsm When 2 5 mgm /ml of this mhibitor was 
added to the plasma and chloroform-activated 
globulin solutions, the ‘secretinase’ activity was 
inhibited (see table) 

Prehminary expermments m which up to 300 mgm. 
of amorphous trypsin inhibitor was mjected mtra- 
venously into dogs showed, however, no effect on 
the secretin response of the animals Further experi- 
ments are proposed in which crystalline preparations 
of the mhibitor will be used. 

Although the evidence ıs insufficient to identify 
the ‘secretinase’ with the plasma protease, these 
experiments do suggest that, contrary to previous 
observations’?, the plasma imactrvation of secretin 
proceeds by proteolysis, while the known proteolytic 
activity of urme? could hkewise account for 1ts 
‘secretinase’ activity It may be added that 
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INACTIVATION OF SECRETIN BY PLASMA AND CHLOROFORM-ACTIVATED 
GLOBULIN EFFECT OF AMORPHOUS TRYPSIN INHIBITOR 











Drop response 
Expermment* to injection 
Dog 1 | Control secretin (100 pgm ) 20 
Plasma (a) + secretin (100 ugm ) 18 
Chloroform-activated globulin from (a) 
1 7 dilution + secretin (100 agm ) 8 
Chioroform-activated globulin + secretin 
(100 ugm ) + amorphous trypsin 
intubitor 18 
Dog 2 | Control secretin (200 ugm ) 15 
Plasma (5) + secretin (200 xem.) 1 
Plasma (b) + secretin (200 pgm ) + 
amorphous trypsin inhibitor 9 








* The secretin solutions injected into Dogs 1 and 2 were incubated 
for $ hr and 1 hr respectively 


Hammarsten and Ågren? found that secretin prepared 
according to their methods was labile in the presence 
of proteolytic enzymes Our experiments, therefore, 
are in accord with their observations 

The mechanism of mactivation by ‘secretmase’ 
does not appear to involve the ltberation of amino- 
acids, since these could not be detected when plasma 
of secretin inactivated by chloroform-activated globu- 
lm was examined by the sensitive technique of 
paper-partition chromatogiaphy Unfortunately, the 
solubility of our secretin at pH 6 8 was not sufficiently 
great to enable measurements by indirect dilatometry® 
of any volume changes in the presence of plasma 

It is of interest to note that chloroform-activated 
globulin mactivates vasopressin but does not affect 
oxytocin or hypertensmogen® The extension of the 
approach outlmed above might well be of value in the 
investigation of the reported blood mactivation of 
other hormones such as pancreozymin?’® and chole- 
cystokinm"™ 

Facilities provided for the animal assays by Dr 
W T Agar, of the Department of Physiology, are 
gratefully acknowledged 

GEORGE E ROGERS 
Department of Biochemustry, 
University of Melbourne 
Dec 22 
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Action of Beryllium on Cells cultivated - 
in vitro; Effect on Mitosis 


Tue biological action of beryllium salts has lately 
aroused interest among embryologists'* and patho- 
logists* We have investigated the effect of beryllum 
(sulphate) acting for one to four days on tissue 
cultures of connective tissue and skeletal muscles 
(chick embryos) The final concentration vared 
from M/400 to M/10° 

With high dosage, the growth of the cultures 18 
much inhibited or even stopped withm 24 hr With 
intermediate concentration, the growth ıs slowed 
down, markedly after two or three days With low 
dosage (14/10°, for example), there is practically no 
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action for the first two days, and later the inhibition 
remains shght 

On fixed and stained cultures, the decrease in the 
number of mitoses and the relatively high number 
of round metaphase cells are strikmg <A few mitoses 
show chromosomic alterations, others are pycnotic 

In hving cultures observed with phase contrast at 
38°, a few cells appear to undergo normal mitosis, 
whereas ın others metaphase, always ın spherical 
cells, ıs unduly lengthened up to several hours These 
metaphases can then follow three different courses 
they rarely undergo anaphase and telophase and 
divide unto two apparently normal daughter cells, 
more often, either they degenerate and become 
pycnotic, or, without dividing, change back to elon- 
gated cells, and a resting nucleus—with nucleolus and 
nuclear membrane—reappears directly There is 
then, of course, nothing resembling normal anaphase 
and telophase 

The transformation of fibroblasts and muscular 
elements mto macrophages ıs abolished when the 
concentration of beryllium 1s M/10* or higher 

The Instochemistry of alkaline phosphatase’, 
deoxyribonucleic acid (Feulgen reaction) and ribo- 
nucleic acid (methyl-green—pyronin, control with 
ribonuclease) was also studied in our cultures This 
showed mainly a complete ınhıbıtıon of alkaline 
phosphatase at concentrations of 14/3,000 and higher 
The imhibition ıs already marked at J/10,000 
Biochemists have recently shown that berylhum 
inhibits strongly alkaline phosphatase? in tissue 
extracts, even at a concentration of M/10° when 
pure substances are used? 

The present work shows that mhuibition of growth 
and mitotic abnormalities are produced by long con- 
tact with beryllium ions It ıs suggested that the 
chemical mechanism of this action may be through 
a specific mhibition of enzymes concerned ın phos- 
phorus metabolism and probably in nucleoprotein 
metabolism 

M Cukvremonr 
H Firxer 
Institut d’Histologie, S 
Université de Liège, | 
Liége 
Dee 23 
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Effect of Diet on Toxicity to Rabbits of the 
Toxic Factor from ‘Agenized’ Flour 


THE toxic factor present in ‘agenized’ flour was 
isolated! and later synthesized? by Moran and his 
colleagues at St Albans These workers had found 
that oral doses of about 5 mgm of the dl-compound” 
or 2 mgm of the l-compound caused convulsions in 
more than 90 per cent of the rabbits dosed (they 
used animals of about 600-800 gm) Our first 
attempts to confirm the convulsive effect were com- 
pletely negative doses up to 20 mgm of the dl- 
compound or 10 mgm of the J-compound had no 
effect whatever m our animals 
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When we compared notes with the St Albans 
workers, 1t was clear that the only condition which 
differed markedly between the two laboratories was 

_the diet used for the rabbits 
w 
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‘Nottingham’ Diet 


Pellets (formula below), with a 
liberal supply of fresh greenstuff 


‘St Albans’ Diet 
Mixed diet of following formula, 
shghtly moistened with water be- 
fore use, with cod-hver orl twice 
daily, and water freely weekly, and water freely 


15 per cent Flour, 85 per cent ex- 
30 a traction, unfortified 


Bran 
Grass meal 1,200 gm 


Ground nut cake 15 ʻi Bran 600 ,, 
1 


Tanseed cake 0 3 Crushed oats 600 ,, 
Meat and bone meal 8 Sy Milk powder, spray-dmed 

Barley meal 20 a skimmed 150 ,, 
Sodium chloride 1 a Muneral salt mixture 60 ,, 
Calerum carbonate 1 oe Arachis o11 160 , 


The ‘St Albans’ diet was purposely formulated 
to have a lugh flour content and thus to resemble 
as closely as possible the diet used for dogs ın the 
studies on canme hysteria It was only used for a 
short period before rabbits were dosed Rabbits, 
kept as stock animals had the same diet plus green- 
stuff 

The outstandmg difference was the hberal supply 
of greenstuff m the Nottingham diet and its absence 
in the other when used for rabbits under test Dr 
* Pace kindly supplied us with some of the St Albans 
diet for comparative tests, and we also examined the 
effect of a diet consisting of bran, oats and water 
only, and of the latter diet and the St Albans diet 
with added greenstuff Each diet was fed for at 
east four days before dosmg The results of these 
experiments are shown ın Table 1 


Table 1 CONVULSIVE EFFECT OF TOXIO FACTOR IN RABBITS RECEIVING 
DIFFERENT DIETS 


Diet No of Dose of Result 
rabbits compound 
Nottingham. 2 18 mgm dl- | No effect 
Nottingham 2 -{!10 ,, kL | No effect 
St Albans 3 10 „ «dle a ; oonviaed in 
St Albans 3 5 ,, dl- | Twoconvulsedin 24 
hr one unaffected 
St Albans and 3 5 ,„ dl- | Twoconvulsed in 48 
greenstuff* hr one unaffected 
Bran and oats 3 5 ,, dl- | Twoconvulsed in 48 
hr one unaffected 
Bran and oats 2 20 °,, dl- | Both convulsed in 
(adult) 48 hr 
Bran and oats and 2 5 „ dl- | No effect 
greenstuff* 





The rabbits weighed 600-900 gm , except the two marked “‘adult’’, 
which weighed 2 2 
* The amount of greenstuff given was 150 gm per rabbit daily 


A similar comparative test was made by the St 
Albans workers with the results shown m Table 2 


Table 2 CONVULSIVE EFFECT OF TOXIO FACTOR IN RABBITS 
RECEIVING DIFFERENT DIETS 








No of Dose of Result 
rabbits compound 
St Albans 8 mgm dl- | Allconvulsedin18 hr 


» dl- | One convulsed in 20 

hr two unaffected 

6 ,„ dl- | One convulsed in 40 
hr two unaffected 


3 
Nottıngham 3 
3 


Nottingham* 








* These ammals had continuous access to food , the others had access 
to food between 5pm and 10am only 


These results dicate that a dietary factor exists 
which prevents or reduces the convulsive effect of 
the toxic factor in rabbits. Fresh greonstuff appears 
to be a mech source of the dietary factor, and the 
Nottingham diet, which meludes ample greenstuff, 1s 
also rich in the factor The St Albans diet is deficient 
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im the factor, and the bran and oats diet appeared 
to be termediate It 1s interesting that the addition 
of 150 gm of greenstuff daily to the St Albans diet 
for four days prior to dosage did not prevent the 
occurrence of convulsions, although 14 delayed their 
appearance, while the other diets containing green- 
stuff completely prevented convulsions The sig- 
nificance of this observation 1s unknown, a8 no food 
consumption records were kept, if the animals on 
the St Albans diet plus greenstuff did, in fact, con- 
sume the large amounts of greenstuff they received, 
the fact that they still became convulsed suggests 
the possibility of another substance in the St Albans 
diet which antagonized the greenstuff factor 

Heathcote and Pace? have shown that the toxic 
effect of the factor from ‘agenized’ flour on the growth 
of Leuconostoc mesenteroides 1s reversed by glutamine , 
and as fresh greenstuff ıs nch in glutamine, it 1s 
possible that the dietary factor described above may 
be glutamine 

We are indebted to Dr Moran and Dr Pace for 
their co-operation im this vestigation and for the 
supplies of the synthetic toxic factor 


W A Broom 

M R Gord 

G L M HARMER 

Research Department, 
Pharmacology and Physiology Division, 
Boots Pure Drug Co, Ltd, 
Nottingham 
Jan 3 
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Pigments of Penicillium herquei 


Durme a recent morphological study of Penicilaum 
herquet, we became interested in the curious change 
in pigmentation mduced by variation of the sub- 
strate, a phenomenon which had been reported by 
Bamer and Sartory! when the fungus was described 
in 1912 These workers observed that a yellow pig- 
ment was formed on potato, banana, carrot and 
Raulin’s medium, on a medium rich m peptone the 
pigment was a beautiful blue Apparently no attempt 
was made at chemical characterization 

As the initial step in a study of the relationship 
between these two pigments, we have isolated from 
the mycelium of a strain of P herquer (NRRL 2249) 
a crystalline red pigment On a broth medium con- 
sisting of 4 per cent dextrose and 1 per cent peptone 
(‘Difco’) in stall culture, yields of crude pigment as 
high as 10 per cent of the weight of dry mat could 
be obtained ın five days at 24°C 

The pigment was isolated by ether extraction of 
the dried mycelium and purified by crystallization 
from benzene- petroleum ether (mp 225-227° de- 
comp) Analytical figures are ın agreement with the 
formula C.»H,,0, (found C, 64 4, 643, H, 5 42, 
542, calc. for CyoH,,0O, OC, 64651, H, 541, 
cale mw, 372, found (Signer), 379). 

Spectroscopic examination in 0 1N hydrochlone 
acd- ethanol showed strong absorption at 3145 A 
(gi vercent 1,214, Ey = 45,000) Methoxyl values 


varied from 8 6 to 9 5 per cent (cale. for one methoxyl, 
8 34 per cent), depending on the length of time of 
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heating. This suggests degradation of the molecule 
with the formation of a Iugher alkyl 1odide The 
presence of the methoxyl group was estabhshed by 
the formation of phenyl trrmethylamimonium iodide 
in good yield. 

At room temperature the pigment ıs readily soluble 
ım acetone and dimethyl formamide, fairly soluble 
mm methanol, ethanol, ether, ethyl acetate and 
dioxane, difficultly soluble in carbon disulphide and 
benzene, and insoluble ın carbon tetrachlonde, 
petroleum ether and water It ıs extractable from 
ether with sodium hydroxide solution but not with 
aqueous sodium carbonate It gives a black colour 
with ferme chlomde ın alcohol 

Catalytic reduction of the pigment in methanol in 
the presence of platinum stops with the formation of 
a yellow dihydro derivative, [«]p" + 24 8° (e, 0 8 in 
dimethyl formamide) In the crude form, the dı- 
hydro denvative no longer shows the 3145 A. peak 
but does exhibit strong absorption at 2370 A. 
(Em 35,200) 

Further studies are m progress, the details of which 
will be reported elsewhere. 

Frank H. STODOLA 
Kennets B. RAPER 
Dororuy I. FENNELL 


Bureau of Agricultural and Industrial Chemistry, 
Northern Regional Research Laboratory, 
Peoria, Illinois, 

Dee. 27 
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Factors involved in ‘Chemotactism’ of 
Leucocytes in vitro 


Tare polymorphonuclear leucocytes isolated from 
blood or an inflammatory exudate are able to respond 
to chemotactic stamul: (‘tactism’). This property is 
readily demonstrated by the following technique? A 
suspension of starch granules, isolated from potatoes, 
18 spread on microscope slides and the films fixed by 
drying A few drops of a suspension of leucocytes 
are placed on a slide so prepared, a cover-slip super- 
imposed and the edges sealed with ‘Vaseline’ and wax 
The preparation 1s then placed on the stage of a miero- 
scope in & hot-box at 37° C Almost at once the leuco- 
cytes, attracted no doubt by soluble dextrin liberated 
into the medium, move towards the starch granules, 
and finally, within an hour, adhere to the surface of 
the latter m the form of regular crescents. 

This phenomenon, although easy to demonstrate, 
only occurs under certain specific conditions It is 
precisely the determmation of these that has been 
the subject of our imvestigation. Our experiments, 
the most recent of which will be reported in detail 
elsewhere, have shown. that at least two conditions 
are indispensable. First, the leucocytes must be 
suspended in a favourable medium, and secondly, 
the cells themselves must be ın a suitable state as 
regards surface properties and enzymatic equipment 

(1) The medium. In our experience, the migration 
of leucocytes towards the starch granules hever occurs 
in & medium which 1s simply mineral, such as normal 
salme or Ringer’s solution?. Serum must be present , 
this need not necessarily be homologous (for example, 
guinea pig leucocytes can be suspended in rabbit 
serum) It 1s, however, obvious that a serum natur- 
ally toxic for the cells under investigation must be 
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avoided (for example, guinea pig leucocytes must 
not be suspended in human serum?) We have 
further found that at least two of the normal con- 
stituents of serum must be present in sufficient 
concentration, namely, complement and morganic¥ 
calerum, 

(a) Complement Leucocytes suspended ın serum, 
the complement of which has been elrminated by age, 
heating or absorption with bacteria’, remain alive 
but do not move towards the starch granules Similar 
results are obtamed with serum the complement of 
which has been partially destroyed by fresh yeast 
or ammonia It would thus appear that all four 
constituents of complement are mdispensable for the 
production of ‘tactism’ in vitro. 

(b) Calevum ons In a serum medium from which 
the calcrum has been precipitated by the addition 
of 10 mgm. per ml of sodium citrate or oxalate, the. 
leucocytes continue to form a few pseudopodia, but 
they do not migrate towards the starch granules* 
Since citrate activates complement, the mhibition 
of ‘tactism’ caused by addition of sodium citrate 
might result from this effect, rather than from the 
precipitation of calcrum The same, however, cannot 
be said of oxalated serum. Furthermore, the simple 
addition of calcıum to either of these media ıs suffi. ' 
cient to re-establish the phenomenon 

(2) Condstron of cells, We have found ıt possible 
to mhıbıt completely the phenomenon of ‘tactism’ 
even m a serum medium rich in complement and 
calcrum ions by modifying directly the state of the 
leucocytes. 

(a) Surface Leucocytes, which after being in 
contact with olive oil for two hours are re-suspended 
ın serum, appear morphologically normal, but ree 
main. round ın the presence of starch granules towards 
which they no longer migrate. Although we have 
been able to show that the electric surface charge of 
the cells has not changed, ıt seems hkely that the 
observed inhibition of ‘tactism’ is due to a modifica- 
tion of the cell surface 

(b) Cell enzymes One of us (J. Lebrun) has shown 
that the addition of certain enzyme inhibitors to the 
medium, without, of course, killing the leucocytes, ? 
suppresses their capacity to respond to chemotactic 
stirouli The following fourteen mhubitors, ın the 
concentrations indicated, have been found to have 
this effect. sodium fluomde (1/4), sodium pyro- 
phosphate (14/200), cysteine (41/10), thioglycolle acid 
(44/32), sodium fluoracetate (1/20), malonic atid 
(4/7), sodium cyanide (M/90)5, sodium azide (1/7), 
hydroxylamine (M/15), sodium diethyldithiocarbam- 
ate (M13), dithizone (half saturated), orthopenantro- 
lne (one-third saturated), sodium bisulphite (1/8), 
urethane (1/5) 

Of these mhibitors, the first two also precipitate 
calcium and the next four inactivate complement It 
18 possible, therefore, that with these compounds the 
suppression of ‘tactism’ ıs secondary to their effect on 
the medium The remaming eight mbubitors, how- 
ever, have no such effects, and 16 seems probable that 
they act directly on the enzymes of the leucocytes, 
A diminution in the phagocytic power and respiration 
of the latter sometimes, but not always, accompanies 
the mhuibition of ‘tactism’ 

In the light of these results, 11 would appear that 
enzyme reactions play an important part ım the 
phenomenon of ‘tactism’ ın viro It 1s conceivable, 
for example, that the abundance of peroxidase m 
polymorphonuclear cells* as compared with lympho- 
cytes 18 related to their migratory power The nature 
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of the enzymes involved, however, remains an open 
question and will form the basis for future m- 
vestigations 
Ww ALBERT DELAUNAY 
JACQUELINE LEBRUN 
Mary BARBER 
Institut Pasteur, 
Annexe à Garches. 
Dec 29 
? Comandon, T, Ann Inst Pasteur, 34, 1 (1920) 
? Delaunay, A, and Pages, J, Ann Inst Pasteur, 72, 458 (1916) 
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Effect of Partial Acetylation on Jute 


PaRTaL acetylation as a means of arresting the 
development of the yellow to brown colour, produced 
by photochemical reactions on irradiating bleached 
jute with a mercury vapour lamp, has been suggested 

«by Pell, and Callow and Speakman’? The develop- 
ment of this undesirable shade m untreated and 
bleached jute has been postulated by the latter as 
mainly due to a sequence of reactions involving the 
hgmin molecule, presumably through the formation 
of o-phenols and subsequent conversion to o-quinones 
These authors are also of opinion that some dis- 
coloration may be caused by the polymerization of 
furfural hberated from pentosans, or result from con- 
densation reactions between furfural and phenolic 
groups of lignin On acetylation, however, the 
phenolic and alcoholic hydroxyl groups ın jute are 
blocked, and consequently the possibilty of the 
above reactions leading to discoloration 1s avoided 

During partial acetylation of a cellulosic fibre, the 
reaction 1s supposed to take place ın a topochemical 
fashion, and unless the acetylated layer 1s removed 
by some suitable solvent, the reaction 1s expected 
ato be confined to the surface layer of the fibre Jute 
18 basically composed of cellulose, hemicelluloses, and 
hgnin, and the relative proportion of their hydroxyl 
groups occurring at the surface layer, which are free 
for acetylation, 1s not known It was therefore con- 
sidered of importance to determine the ielative 
amounts of acetyl groups which reacted with m- 
dividual fibre components during the acetylation of 
jute 

The untreated or bleached jute fabric (3 gm ), when 
subjected to partial acetylation by refluxing the 
material with a mixture of acetic anhydride (30 gm ) 

















Loss mm Increase Initial Intro- 
wt duetojinwt due] acetyl duced 
chemical | to acetyl- | content acetyl 
treatment | ation (per of the content 
Sample (per cent) cent)" materal (per 
er cent)* 
cent)* 
Purified cotton = 43 Nil 4 36 
Jute a-cellulose 397 33 0 79 4 60 
Dewaxed untreat- 
ed jute — 119 5 94 13 55 
Jute bleached by 
treating success- 
ively with 
NaOCl and H.0, 82 13 5 3 09 14 52 
Jute holocellulose 168 117 4 06 1428 | 
Dewaved jute fab- i 
rie boued with E 
alkalı 26 6 10 8 0 34 11 95 








* Expressed on bone-dry unacctylated maternal 


NATURE 


775 


and xylene (30 gm) ın the presence of sulphanilic 
acid (0 06 gm) as a catalyst for four hours, durmg 
which time a defimte equhbrram was reached, 
showed that a high content of acetyl had been ıntro- 
duced Under the same conditions, however, only a 
smaller fraction of the available acetyl reacted erther 
with cotton or a-cellulose isolated from jute This 
greater affinity of jute for acetyl groups ıs therefore 
most likely due to the presence of hemicelluloses or 
hgnm or both Smee holocellulose isolated by two 
successive treatments with sodium chlorite solution 
(0 7 per cent) at pH 4, at 100°C, takes up a greater 
amount of acetyl (see table) than when the hemi- 
celluloses are eliminated from jute fabric by boiling 
with 10 per cent caustic soda solution, which also 
removes only a small quantity of lignin, ıt seems 
hkely that when untreated or bleached jute 1s 
acetylated, the hemicelluloses are responsible for more 
of the acetyl groups attacked compared with lignin 
Furthermore, as the isolated jute «-cellulose 1s capable 
of reacting with only a small amount of acetyl, 1t 1s 
probable that, during acetylation of untreated or 
bleached jute, the cellulosic component plays a less 
important part compared with hemicelluloses and 
hgnin 
W G MACMILLAN 
A B Sen Gurra 
Research Institute 
Indian Jute Mills Association, 
Caleutta 27 
Dee 29 
1 Perl, Nature, 158, 554 (1946) 
* Callow and Speakman, J Soc Dyers and Col , 85, 758 (1949) 


‘Lampbrush’ Fibres in the Chromosomes of 
Chrotogonus incertus Bolivar 


THE meiotic chromosomes of the grasshopper, 
Chrotogonus incertus Bolivar (collected at Allahabad), 
assume typical ‘lampbrush’ appearance at pachytene, 
which condition persists to the end of diakinesis, but 
disappears completely at the first metaphase This 
condition has been reported by Hsu! m two different 
species of grasshoppers, and, judging from illustra- 
tions, 1t seems to have been observed in grasshoppers 
by other investigators also, even though they do not 
exphertly describe 1t?* Hsu! has put forward an 
ingenious theory, based essentially on Goldschmidt’s* 
interpretation of the ‘lampbrush’ chromosome, 
which links up spiralization, heteropyenosis and the 
formation of ‘lampbrush’ processes According to 
him, heterochromatic heteropycnosis 1s not due, 
at least not entirely, to differential nucleic acid 
synthesis’, but to a difference in the capacity 
to undergo cyclic condensation Negative hetero- 
pycnosis results from the fact that the intracellular 
conditions permit the growth of ‘lampbrush’ fibres on 
the X-chromosome, whereas the autosomes become 
compactly coiled Positive heteropyenosis results 
when the conditions are reversed , the X-chromosome 
undergoes condensation, but not the autosomes, 
which, in consequence, show the ‘lampbrush’ fibres 
Polymerization of the nucleoprotein, he claims, 
causes the chromosomes either to be coiled or show 
‘lampbrush’ fibres Now in the spermatocytes of 
Chrotogonus, late diakmetic chromosomes, although 
considerably condensed and consequently much 
shorter than the pachytene threads, are provided 
with ‘lampbrush’ fibres similar in size and shape to 
those of the earlier stages So, condensation (spiraliza- 
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tion) and ‘lampbrush’ formations can exist simult- 
aneously m a chromosome Further, the negatively 
heteropycnotic X-chromosome of early spermato- 
gonial metaphase 1s not reported to possess ‘lamp- 
brush’ fibres*? Also, ın certam special cases, the 
iates of reproduction of euchromatin and hetero- 
chromatin have been found to be appreciably differ- 
ent®, so the differences between them may be moré 
fundamental than Hsu’s! hypothesis assumes In 
Clu otogonus the ‘lampbrush’ fibres sprmg from deeply 
stainable beads on the chromonemata Such beads 
Serra? claims to have resolved on careful observa- 
tion, into parts of a helicoidal coil of four chromo- 
nemata He considers the ‘hairs’ of such chromosomes 
to be rod-hke structures of nucleoplasm deposited 
on the chromonemata, and, m a lesser degree, the 
coils of chromonemata themselves In view of the 
fact that the staining properties of the ‘lampbrush’ 
fibres are similar to those of the rest of the chromo- 
some, and the almost unstaining nucleoplasm at these 
stages 1s markedly poor in nucleic acids, Serra’s® view 
is scarcely plausible It ıs more in consonance with 
known facts to consider the ‘lampbrush’ bristles as 
arising from the perrpheral nucleoprotein matrix 
surrounding the chromonemata?® 

A peculiar property of heterochromatin ıs its 
capacity to undergo non-homologous pairing, which 
seems to be accentuated on subjectmg the animals 
to cold Chaudhur and Manna’ describe Feulgen- 
positive threads connecting different bivalents and 
X-chromosome at the first metaphase and earlier 
stages ın a grasshopper They seem to consider this 
phenomenon to be of the same order as the non- 
homologous pairing ın the chromosomes of the 
salivary gland of Drosophila larva In Chrotogonus, 
distinet connexions between bivalents do not exist 
at any stage, apart from occasional entanglement of 
the ‘lampbrush’ fibres of different chromosome pairs 
Such an entanglement of ‘lampbrush’ fibres has also 
been reported by Shzynski in the mouse It 1s not 
unhkely that the mterconnecting threads reported 
by Chaudhuri and Manna’ are identical with the 
‘lampbrush’ fibres 

In Chrotogonus, in a fair proportion of cells, a 
supernumerary bivalent is present at metaphase 
It ıs quite small—shghtly smalle: than the smallest 
pair of the complement Another interesting, though 
comparatively rare, feature is syndiploidy Haigh- 
multiple brvalents are sometimes found In one 
spermatocyte as many as forty-five bivalents and 
five X-chromosomes (no quadrivalents) were counted 
at the metaphase, the normal number being nme 
bivalents and one X-chromosome The ultimate fate 
of such giant cells remams untraced, but it ıs un- 
hkely that they give rise to normal spermatozoa 

Staining with Unna’s pyronin—methyl green mixture 
gives inconstant results The nuclei of spermatozoa 
always stain violet, indicating the presence of ribo- 
nucleic acid in addition to deoxyribonucleic acid 
Although this mixtwe ıs supposed to stam deoxy- 
iibonucleic acid green and the ribonucleic 
acid red}*, this is not realized in this material 
Mann’s methyl blue eosin, on the other hand, 
always stains metaphase, anaphase and telophase 
chromosomes (both meiotic and mitotic) bright 
red, and the prophase chromosomes blue At 
dhakinesis chromosomes are stamed partly red, but 
the greater portion 1s still blush This would seem 
to indicate that the chromosome, as ıb passes from 
prophase to metaphase, goes through a qualitative 
change in its nucleoprotein content 
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A full account of this work will be published 
elsewhere 
I wish to thank Prof C'H Waddington, who gave 


me facilities ın his Institute to complete this work, 5 


and was kind enough to read the manuseript 
M D L SRIVASTAVA 
Zoology Department, 
University of Allahabad, 
and 
Institute of Animal Genetics, 
Edinburgh 
Dee 13 
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Cellulase and Chitinase of Earthworms 


LITTLE is known of the digestive enzymes of the 
earthworm The presence of protease, amylase and 
lipase has been reported ın the gut contents ın isolated 
Instances Simce up to 10 per cent of the top four 
inches of soil m grassland may pass through the 
intestines of worms in a year’, their digestive abilities 
are of a relevance to transformation of soil orgamic 
matter 

Using a viscometric method’, ıt has been found 
that water extracts of seventeen species of British 
earthworms contain an enzyme reducing the viscosity 
of solutions of sodium carboxymethylcellulose at 
pH 5, which is presumptive evidence of the presence 
ın the extracts of cellulase Some extracts have also 
been shown to produce soluble reducing sugar when 
incubated ın the presence of finely divided cellulose 
In twelve species of which sufficient material was 
available, the presence of chitinase was demonstrated 
viscometrically using @ solution of chitosan hydro- 
chloride at pH 5, and confirmed ın some by the pro- 
duction of acetylglucosamune from finely divided 
chitin 

The amount of these enzymes on a fresh-weight 
basis may be of the order of that found m the snails 
Helix aspesa and H pomata, probably the most 
active source of animal chitinase and cellulase known 
at present The amount of cellulase on a fresh-weight 
basis varies by a factor of about 500 m the species 
examined, but much of this variation may be due to 
varying losses of enzyme by precipitation or adsorp- 
tion m the preparation of the water extracts of whole 
worms In a single species, Octolasuum cyaneum Sav , 
the cellulase content per gram of worm varied by a 
factor of 10 between eight mdividuals 

It 1s probable that the enzymes are produced by 
the worm itself, for extracts of the wall of the fore- 
half of the mtestine of Lumbricus terrestris L , which 
had been dissected out and washed free of gut con- 
tents, contamed both enzymes Luttle or none was 
found ın the extracts from pharynx, oesophagus and 
crop, and gizzard, and extracts of the hind-half of 
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the ıntestme contamed a tenth of the cellulase and 
a third of the chitinase found in the fore-half ex- 
tiacts These findings do not, of course, exclude the 
possibility that cellulase and chitmase may also be 
“produced by organisms living ım the intestine 
The followmg species were investigated, those n 
which lack of material prevented the detection of 
chitanase bemg placed ın brackets Allolobophora 
caligunosa Sav, A chlorotica Sav, A etervca Sav, 
A longa Ude, A nocturna Evans, (Bumastus ersenr 
Levins), (Dendrobena mammals Sav), (D rubida 
Sav), D subrubicunda Eisen, Ersema fetda Sav , 
E rosea Sav , (Ersemella tetredra Sav ), (Lumbricus 
castaneus Sav ), L rubellus Hoffmstr , L terrestris L , 
Octolastum cyaneum Sav, O lacteum Oerleg I 
must thank Prof L -G Rommel, of the Experımental- 
faltet, Stockholm, who suggested ths problem, 
and Mr J E Satchell, of this Station, who supplied 
the identified species of worms 
M V TRACEY 
Rothamsted Expermmental Station, 
Harpenden, Herts 
Jan 11 
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Mating Behaviour in Sheep 


In the course of vertebrate evolution, patterns of 
sexual behaviour of increasing complexity involving 
the interaction of anatomical, neural and psycho- 
logical components have arisen, the main tendency 
of which has been to ensure greater economy in the 
production and greater protection of gametes In 
the female mammal, the restriction of copulation to 
the cestrous cycle provides economy of the male 
gametes and prevents the exhaustion of the male 
The manifestation of cestrus may be under the con- 
trol of both estrogens and progesterones?*, while in 
the ewe androgens may be implicated’ The sex 
dirve of the male 1s not constant, due to varying 
thresholds of response‘ The patterns of mating 
behaviour may, or may not, be dependent on 

“Additional forms of hormonal controlé 

Ewes of six breed groups and three age groups 
were running with rams of three breed and three age 
groups, either on pasture or in enclosures The rams 
were changed from one group of ewes to another in 
rotation, and mating behaviour has been observed 
during three successive breeding seasons 

The pattern of mating behaviour of the ewe was 
the same towards all the rams , but ewes of different 
breeds and ages exhibited three different intensities 
of sex drive (see table) 

The imtensity of sex drive of the rams was con- 
siderably modified by the breed of the ewe The rams 
showed eight behaviour patterns towards different 


BEHAVIOUR PATTERNS OF EWES 


oe —— 








Grades of sex Sexual pattern of Breed 
drive receptive ewe 
(I) Hugh ın- Searching for the ram, per- 
tensity sisting 10 being close to | | Dorset Horn and 
him and readily accept- Suffolk 


ing coitus 





-; (IL) Medium Approaching the ram only | } Romney Marsh, 
` intensity when the latter was run- Border Leicester 
ming near the flock, and and Welsh Moun- 
accepting service tain x 
; Dorset Horn 
(TTT) Low in- No attempt to approach |] Blackface Moun- 
tensity ram, but accepted service tan, Welsh 


Mountain and 
J ewe Jambs 


when the latter made 
sexual approaches 
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breed and age groups of ewes as follows (I) fierce- 
ness, erection, protrusion and ejaculation before 
mounting, (II) intense interest and normal copula- 
tion , (ITT) coitus and ejaculation with less certainty 
of penetration, (IV) mounting with considerable 
efforts to penetrate, (V} mounting with no efforts 
at actual copulation, (VI) explormg the genitala 
with no attempts to mount, (VII) followmg the 
ewe with no attention to her genitaha, (VIII) no 
interest at all 

These different mating patterns of the rams were 
a result of different excitatory values exhibited by 
the ewes The excitatory value of the ewe varied 
with the breed, age, live-weight, size, colour of the 
fleece and face and the general appearance, and 
possibly also with the coarseness of the wool In 
general, the mating patterns of the ram seem to be 
the same as those exhibited in the male rabbit‘ 
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EXCIT VALUE OF RECEPTIVE EWE 


WwW Xy X UET ITI 
BEHAVIOUR PATTERN OF RAM 





, Potential excitatory value of ewe 
xxxxx, Similarity of hve weight 
xxxx, Snmilanty in size 

Woo! and appearance 
XX, Sympathy to fleece colour 
x, Sympathy to face colow 


hypothetical relative 
values 


A relationship between the sex drive of a particular 
ewe or a particular breed of ewes and the behaviour 
pattern of the ram 1s suggested ın the accompanying 
diagram Sex drive of the receptive ewe 1s indicated 
on the vertical ordinate, and the different behaviour 
patterns exhibited by the ram are imdicated hor- 
zontally A potential excitatory value of the ewe 
1s represented by a contimuous line which varies in 
length according to the grade of sex drive of the 
breed (see table) Other additional factors are m- 
volved ın determining the actual excitatory value 
of the receptive ewe, such as the sumilarity in size 
and hve-weight between the ram and the ewe, the 
appearance of the wool, the sympathy that the ram 
shows towards the colour of the face or the fleece of 
the ewe These factors appear to vary in importance 
and they are represented in the diagram by units (x) 
The actual excitatory value of a particular ewe (for 
a given ram) ıs obtamed by adding a number of these 
units to her potential excitatory value The number 
of such units added depends on the ram used In 
other words, if a Dorset Horn ewe (grade I, see table) 
is mated to a Suffolk ram a little bigger in size and live- 
weight and having sympathy towards the colour of 
her face and the colour and texture of her fleece, the 
ram experiences fierce copulation of grade (I) If the 
Dorset Horn ewe 1s mated to a Welsh Mountain ram 
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lamb of smaller size, the 1am behaves only as grade 
(V) or (VI) Also, 1f a Welsh Mountain ewe with her 
rump cleared of wool ıs mated to a heavy Border 
Leicester ram, the latter will probably show ‘no 
sexual imterest 

This work ıs bemg carried out m the Animal 
Research Station, Cambridge, while on study leave 
from the Fouad I University of Egypt Detailed 
results will be published elsewhere. I wish to thank 
Dr John Hammond for his advice and encourage- 
ment and Dr Arthur Walton for criticism 

E S E Harez 
School of Agriculture, 
University of Cambridge 
Jan 1 
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A Sanskrit Work on Angling of the Early 
Twelfth Century 


Bassrorp Dean’s “Bibhography of Fishes” 
records an anonymous work entitled “Dit Boecxken 
leert hoe men mach voghelen vanghen metten 
handen Ende hoe men mach visschen vangen 
metten handen Ende oeck andersing Ende oeck 
tot wat tyden vanden iare dat een yeghelyck visch 
tsynen besten 1s Hier eyndet een boecxken dat seer 
profiteluck ıs voor allen visschers, ende vogheleers” 
and published at Antwerp ın 1492 as the earhest 
known work on angling In 1872, Alfred Denison, 
as editor, published “A literal translation into English 
of the earliest known book on fowling and fishing, 
written originally in Flemish and printed at Antwerp 
in the year 1492” The editors of Dean’s “Bibho- 
graphy of Fishes ’ have supplied the following useful 
information concerning another earlier book on 
anging ‘This Flemish tract appears to have 
priority over the ‘Boke of St Albans’, as far as 
fishing is concerned that 1s, as a printed book 
There are a number of early German versions, 
appearing under the title of ‘Buchlin’ or ‘Fisch- 
buchlin’, published between 1552 and 1700 One of 
these 1s included ın the Fischbach of Gregory Mangolt, 
published at Zurich in 1598 Three other editions 
are known one in 4°, without place or date, having 
an identical title, the other, slightly changed in 
verbiage, ın 1583 without place, and the third m 
1584 ” 

In the fourteenth Aiea of the Encyclopedia 
Britanmea (1, p 932) more hght is thrown on the 
“Boke of St Albans”, a part of the second edition 
of which was published ım 1496 The manuscript is 
stated to be of the earlier part of the fifteenth century 
There are, however, possibilities of still older manu- 
scripts of this work 

The pubheation of the Sanskrit manuscript of 
“Mānasõlläsa? by King Sdoméévara, son of King 
Vikramaditya VI of the later Chalukyas, ın the 
Gaekwad’s Oriental Series (Publication No XXVIII, 
Baroda, 1925), has brought to ght a chapter on 
angling which gives details, almost modern in prac- 
tice, about this pleasant pastrme “Manasdllasa” 1s 
an encyclopedic work and was composed m A D 1127 
The kmgdom of S6mésvara comprised practically the 
whole of the Deccan plateau and imeluded the 
Godavari, Narbada, Tapti and Kistna river systems 
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It included the Maratti, Tamil and Telugu peoples 
and stretched from the east to the west coast of 
India 

The chapter on angling ıs entitled “Matsyavinéda”’, _ 
the pastime of angling As many as thirty-seven” 
species of Indian sporting fishes are mentioned 
These are divided into marme, freshwater and 
anadromous kinds They are then further divided 
into scaly and sealeless varieties, and each group 1s 
still further divided into large, medium and small 
according to size From the etymological meanings of 
the fish names and other particulars given in the 
work about each kind, 1t has been possible to determ- 
ine with a far degree of certamty thirty-three out 
of thirty-seven species The fishing tackle ıs dealt 
with under the three mai components, namely, line 
rod and hook Various types of fibres for making a 
lme are suggested, and their relative merits discussed 
A solid bamboo shoot or a branch of a mangrove 
tree are suggested as suitable material for making a 
rod, types of suitable 1ron hooks are described 

For different groups of fishes different prescriptions 
are given for preparing ground baits, and methods 
of feeding various species are separately described 
Soméévara also gives hints on the actual ee 
technique and refers to details of ground bat 
tackle, float, bait, casting the lime, fish bite, striking 
a fish and playing a fish 

By studying inscriptions of wrigation tanks in 
southern India, ıt has been possible to give an 
evolutionary sequence of fishmg ın such tanks 
There are scriptions of the fifth and sixth centuries 
AD, showing that urigation tanks were maintamed 
from the revenue derived from paddy cultivation 
In an mseription of the middle of the tenth century, 
there is mention of a fisherman, but he is assigned 
the work of supplymg wood for the repairs of boats 
used for the desiltang of tanks, and 1s paid for his 
labour ın paddy A Tamil inscription of ap 1112 
mentions revenue derived from fishing for the mam- 
tenance of the tank, which shows that the art of pond 
culture and angling had already progressed fairly far 
King SéméSvara composed his ‘“Méanas6llaésa’” im 
1127 In all the mseriptions of the thirteenth to 
the sixteenth century, one finds that fishery revenue 
from urigation tanks was sufficient for their mamten- 
ance From this historical narrative, the art of sport 
fishing can definitely be assigned in southern India 
to the muddle of the tenth century 

The work referred to here shows that the art of 
angling was developed in ancient India to a very 
high standard, for the methods deseribed therein are 
quite in line with those used by anglers in India to- 
day The grpsies of Europe, who use Mongolian, 
Hindi and other fragments of Asiatic languages, 
to-day practise the same methods as those described 
by King Séméévara, and it 1s hkely that they 
wandered from India to Europe and spread the art 
of angling there The so-called ‘Thomas Detective 
float’, a peacock feather type of float, 1s described in 
‘“Matsyavin6da” and is not an mnovation of the 
nineteenth century. Full details of this work, with 
an atlas of fishes referred to therem, will appear n 
the Journal of the Royal Asiatice Society of Bengal 
in due course 


S L Hora 
(Director) 
Zoological Survey of India, 
Indian Museum, 
Caleutta 13 
Dec 12 
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Evidence for the Natural Radioactivity of 
Indium 


No 4254 


A CONSIDERATION of the energetics of radioactive 
“decay shows that two isotopes of the same mass 
number but neighbourmg atomic number cannot 
both be stable if the rest mass of the neutrino 1s zero 
A number of such neighbouring isobaric pairs exist» 
in Nature, m some cases the expected radioactivity 
has been found in one member of the pair, with a 
period of decay comparable to, or longer than, the 
age of the earth (for example, the well-known case 
of 47K) The two naturally existing isotopes of 
indium—3In and Y3In (abundances 4 5 and 94 5 per 
cent respectively)—are each members of such isobaric 
pairs, the first with }3Cd, and the second with Y$Sn 
Accordingly, ıt was decided to search for radioactivity 
among these clements, as none had hitherto been 
found 
Positive results were obtamed with indium Using 
Geiger counters with easily changeable cathodes, a 
definite merease in counting-rate above the back- 
ground-rate was detected when indium cathodes were 
used The increase was of the order of 15 pulses 
per minute from a cathode of effective area 75 sq cm 
wand thickness 100 mgm fem? Indium samples of 
different ongin and of spectrographic purity were 
used and gave consistent results The possibility 
that the counts were due to «-particle contamination 
was excluded «by the results obtained using propor- 
tional counters and from absorption measurements 
I first tried to find if the radiation fiom indium 
could be identified with the characteristic K X-rays 
of cadmium, which would be expected to follow the 
decay of 18In to U3Cd by K-orbital electron capture 
The experiments were carried out with krypton-filled 
counters which had an efficiency nearly unity for 
these X-rays The results were negative, and showed 
(in agreement with the results of previous workers!) 
that the half-life for the decay of ¥3In to B$Cd by 
K-capture must be greater than 10 years 
There remain two possibilities first, the decay 
@Ri45In to HSn by B-emussion, secondly, the decay 
~of ¥3In to 18Cd by L-orbital electron capture Most 
of the radiation, ın fact, was found to consist of 
6-rays The half-value absorption thickness through 
aluminium under bad geometiy was found to be 
about 10 mgm jom ?, indicating that the energy of 
the B-rays must be of the order of a few hundred 
kilovolts The mterpretation of these results would 
appear to be that SIn decays by -emission to 7jSn 
with a half-hfe of the order of 10™ years 
The second possibihty—that part of the radiation 
may be L X-rays followmg the decay of In by 
L-capture—as of considerable interest Outer electron 
capture should always accompany K-capture, but, 
ın general, only to a small extent It 1s consequently 
very difficult to detect, and, ın fact, has only been 
observed ın the case of #7A, using proportional counter 
technique? In some exceptional circumstances, 
depending on the difference m energy and angular 
momentum between the two nucle: involved, ıb 1s 
possible that the probability of L-electron capture 
1s greater than that of capture from the K-shell 
_Usmng counters with different gas fillings and hence 
“different efficiencies for cadmium L X-rays, results 
were obtamed which were consistent with the hypo- 
thesis that a small part of the radiation consisted of 
cadmium E X-rays, but owing to the small counting- 
iates involved, the results cannot be regarded as 
conclusive evidence for this process Assuming 
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L-capture, one arrives at a half-hfe of the order of 
10% years for the decay of 33In m this way 

In order to arrive at a more conclusive result on 
the L-capture process, the use of indium trimethyl 
vapour as a filling in a proportional counter has been 
considered. 

This work was carried out at the Cavendish Lab- 
oratory, Cambridge, durmg 1947 and 1948 I would 
like to express my thanks to Prof O R Frisch for 
his encouragement of this study A detailed account of 
the expermments will be published in the near future 

Addendum After this note was wiitten, I had 
the opportunity (through the kmdness of Dr J V 
Dunworth) of reading an account of more recent and 
independent work of Libby and Martell (unpublished), 
using indium samples with isotopic enrichment 
Their results essentially confirm the B-radioactivity 
of In No conclusive evidence for orbital capture 
in 73In has been found 

S G ComEN 
Department of Physics, Hebrew University, 
Jerusalem Nov 27 


t Russinow and Igelnitsky, CR Acad Ser URS S, 47, 333 (1945), 
49, 343 (1945) 
? Kirkwood, Pontecorvo and Hanna, Phys Rev, 74, 497 (1948) 


Lattice Vibrations and Optical Waves in 
Ionic Crystals 


LATTICE vibrations ın ionic crystals are usually 
treated with the unretarded Coulomb forces Despite 
some discussions in the existing literature!?, the 
precise nature of the effect due to retardation re- 
mains unknown We have found that exphert solution 
of the problem 1s possible for diatomic crystals with 
optical isotropy, mamly because the lattice vibra- 
tions concerned are very long waves, for which the 
lattice behaviours can be described by the followmg 
equations? 

Eg — Ey \I/2 


=o w + ( in wE, (1) 


P = (Ee ow + (= 5 E, (2) 


where w 1s the displacement of the positive ions rela- 
tive to the negative, multiphed by the square loot 
of the ratio of the reduced mass of the 1ons to the 
lattice cell volume, P and E are the dielectric polar- 
ization and the electric field, E€% E€ and œw, are the 
static and high frequency dielectric constants and 
the infra-red dispersion frequency (circular) 

As shown elsewhere’, if the electric field ın the 
lattice 1s treated according to electrostatics (equiva- 
lent to unretarded forces) by considering the equa- 
tions (l) and (2) in conjunction with 

V (E+ 4nP) = 0, (3) 
one obtains the usual longitudinal (w = (€9/€,,)1/"a 9) 
and transverse (œ = 0),) lattice modes**, which are 
represented by dotted lines in the w ~ 1/A graph 
In order to take account of the retardation effect, 
one has to bring in the remamimg Maxwell equations 


w= 





vy H=0, (4) 
yx B= — iu, (5) 
Vx H= z (È + -4xP) (6) 


These equations, we note, necessarily bring the 
radiation field into the picture as well Consider the 
case when all the ions are held fixed in their equili- 
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Lattice vebratons 
(no retardation) 


Perfect reflexion 





1/4 (unit wf Zac) 


brium positions equation (1), bemg the equation 
of motion for the 1ons, can now be discarded and 
the w term drops out from (2) “The solutions of 
(2)-(6) are then simply the hght waves suffering only 
refraction due to electrons (velocity = c/4/e,), these 
solutions are also represented by a dotted line in 
the graph The complete equations (1)-(6) thus 
obviously describe the combmed system lattice 
vibrations + radiation field As regards the former, 
the equations should lead to the retardation effect, 
and, as regards the latter, they should lead to the 
infra-red dispersion 

The solutions of the equations (1)-(6) are the 
longitudinal and transverse vibratory modes plotted 
as solid curves m the accompanying graph The 
longitudinal lattice modes are seen not to be affected 
by the retardation effect As regards the transverse 
solutions, the situation can be mterpreted roughly 
as follows At the intersection point O, the light wave 
and the wsual transverse lattice modes have the same 
frequency and are ın resonance, corresponding thus 
to the strongest mutual perturbation The resonance 
tails off towards the mght, where we find, indeed, a 
branch of the transverse solutions approaching the 
usual transverse lattice modes On the other hand, 
the transverse vibrations as usually understood arenon- 
existent on the long-wave side of the resonance point O 

The optical waves, which now experience infra-red 
dispersion, must clearly also be among the solutions 
In fact, both branches of the transverse solutions 
satisfy the relation 

4r%c? & — x 
om 7 fo t Tees)?’ 

which we recognize as the infra-red dispersion 
formula, hence all the transverse solutions must be 
none other than the optical waves The unexpected 
conclusion thus follows that a number of what would 
be considered as optical waves ın crystal optics are 
identical with the transverse lattice vibrations ın the 
theory of 1onic crystals Ifthe graph ıs turned through 
90°, the relation to the familiar dispersion curve (for 
no damping) becomes obvious the region between 
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the usual longitudinal and transverse lattice fre- 

quencies ıs the region of perfect reflexion m optical 

theory, and the- transverse lattice waves are the 

optical waves immediately below the dispersion 

frequency wo Y 
The mathematical considerations are given in a 

paper to be published shortly’, where the nature of 

the energy density (that is, whether mechanical or 

radiative) for the solutions 1s also investigated 

Kon Huane 

Department of Theoretical Physics, 

University of Liverpool Dec 21 

1 Thompson, J H C, Proc Roy Soc, A, 149, 487 (1935) 

2 Kellermann, E W, Phil Trans Roy Soc, A, 238, 513 (1940) 

3 Huang, KÉ, ERA Report L/1239 (1950) 

‘Frohlich, H, and Mott, N F , Proc Roy Soc, A, 171, 496 (1939) 

$ Lyddane, È H, and Herzfeld, K F, Phys Rev, 54, 846 (1988) 

“ode R H, Sachs, R G, and Teller, BE, Phys Rev, 59, 673 

1 
7 Huang, K , Proc Roy Soc (ın the press) 


Crystal Structure of Valentinite and 
Complex Antimony (HI) Fluorides 


Ix connexion with a study of the stereochemistry 
of lead!, some compounds of trivalent antimony were 
also discussed In this discussion 1t was erroneously 
stated that the structure of the orthorhombic mod 
fication of antimony tmoxide, valentinite, 1s buili 
up of finite molecules As ıs obvious also from the 
figure in that paper (Fig 4, p 15), Buerger anc 
Hendricks’s omgmal description of ethe structure’ 
with infinite double chains of the composition Sb,0, 
18 quite correct Unfortunately, m the new edition o: 
Gmelins Handbuch’, the structure is described as 
in my paper 

In both the orthorhombic and the eubie modi 
fications! of Sb,0;, there are three short Sb—O bond: 
of length 2 0 A , but also some longer Sb—O distance: 
of 2 5-2 6A ın the orthorhombic form and 2 9 A 
ın the cubic one, which may correspond to weake 
secondary bonds In the structure of KSb,F',,$ 
four SbF, groups with Sbh—F = 20A are arrange 
around the thirteenth fluorme atom with F—4Sb = 
30A Further, between an antimony atom in on 
group and two fluorine atoms ın another group, thei 
are Sb—F distances of 3 0 A Thus the antimony ato: 
is surrounded by six fluorine atoms, three at a distan): 
of 20A and three at 30A, and a distorti 
octahedral arrangement 1s formed just as ın the cubı 
modification’ of Sb,03 

However, in the structure of CsSb,F, 6, there 1 
quite a different arrangement Here no SbF; group 
are found The antimony atom forms four bond 
with a mean Sb—F distance of 22A Thus th 
Sb—F distances ın the Sb—F—Sb bridge are o 
approximately the same length as the three othe 
Sb—F bonds In KSb,F;,;, in SbF,” and in the tw: 
modifications of Sb.O;3, ıt seems reasonable to assum 
that the three short antimony bonds are p-bonds 
However, the distorted tetrahedral arrangement 1 
CsSb.F, must evidently correspond to another typ 
of bond 

ANDERS BYSTROM 
Institute of Inorganic and Physical Chemistry, 
University of Stockholm Dec 20 


2 Bystrom, A, Arkw Kem Mineral Geol , 25, A, No 18 (1047) 
2 Buerger, M J ,and Hendricks,S B,Z Krust, 98, 1 (1938) 
S@mehn, “Antimon B2’’, 356 (1949) 


1 Almm, K E, and Westgren, A, Arkiv Kemt Mineral Geol , 15, E 
No 22 (1942) 

$ Bystrom, A, and Wilhelmi, K-A, Arkw Kem, 3 (1950) 

*To be published in Arkw Kem 

7 Bystrom, A, and Westgren, A, Arkiv Kem Mineral Geol, 17, B 
No 2 (1943) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Tuesday, May 15 


Society of CHEMICAI INDUSTRY, AGRICULTURE GROUP (af the 
Royal College of Science, Imperial Institute Road, London, S W 7), 
atspm—Dr R L Edwards “Mushroom Composts and Mushroom 
Growing” * 5 

UNIVERSITY OF LONDON (at Bedford College for Women, Regent’s 
Parh, London, N W i),at515pm—Dr V | Little ‘1951, Lecture 
4, Astronomical Explorations” * (Further Lectures on May 17 and 22 ) 


Wednesday, May 16 


CHEMIOAL COUNCIL (at the Royal Institution, Albemarle Street, 
London, W 1), at 3 p m —Prof R P Linstead, FRS ‘“Chemstry 
and the Amenities of Lıfe” (Chemistry 10 the Service of Man, 1) 

Royal GEOGRAPHICAL Soorery (at 1 Kensington Gore, London, 
SW 7), at 5 pm -Major-General G@ Cheetham "Map Production 
in Great Britain’ (First lecture of a course on cartography for foreign 
students ) 

ROYAL METEOROLOGICAL SOCIETY (in the Lecture Theatre, Science 
Museum, Exhibition Road, London, S W 7), at 5 30 p m—Sur Robert 
Watson-Watt, FRS “Meteorology and Aviation” (Presidential 
Address) 

UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W C1), at 5 30 pm-— Prof A Fessard 
(Collège de France) ‘Studies in Comparative Electrophysiology”’ * 
(Further Lectures on May 21 and 22) 

CHEMICAL Socrety (in the Chemistry Lecture Theatre, The Univer- 
sity, Manchester), at 6 30 pm—Prof R B Woodward (Harvard) 
“Some Recent Advances in the Chemistry of Natural Products” 
(Centenary Lecture) 

OIL AND COLOUR CHEMISTS’? ASSOCIATION, LONDON SECTION {at 

a Manson House, 26 Portland Place, London, W 1), at 7 pm—Mr 
J T Richmond and Mr P E Watson “Some Applications of 
Hlectionics ın the Pigment and related Industries” * 

UNIVERSLAY OF LONDON (at the Institute of Archæology, Inner 
Circle, Regent’s Park, London N W 1), at 815 pm—Dr R 
Gurney “Ancient Cities in the Light of Archeological Discovery, 1 
Boghazkoy’’* (Further Lectures on May 23, 30, June 6, 13 and 36 3 


Thursday, May 17 


FAUNA PRESERVATION Sooty (at the Zoological Society of Lon- 
don, Regent’s Park, London, N W 8), at 415 p m —Dr C Eloff 
“Wild Life Preservation in South Africa’ {accompanied by a film) 

LONDON MATHEMATICAL SOCIETY (in the New Physics Bwid:ng, 
The University, Manchester), at 5 pm--Dr K Mahler “P-adic 
Numbers and Diophantine Approumation” 

UNIVERSITY OF LONDON (at the London School of Economies and 
Pohtical Science, Houghton Street, Aldwych, Loudon, W C 2), at 
5 pm—Prof I Schapera “Anthropology and the Social Sciences’’ 
(Inaugural Lecture) * 

INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society, Burlington House, Piccadilly, London, W 1), at 4 pm — 
Annual General Meeting, at 515 pm—Suir Lewis Fermor, F R S 
“The Mineral Deposits of Gondwanaland” (Presidential Address) 

PHYSIOAL Society, Acoustics GROUP (in the Physics Lecture 
Theatre, King’s College, Strand, London, WC 2), at 530 pm— 

r G Bennett and Dr H K P Neubert ‘The Measurement of 
near Vibration” 

SOCIETY or CHEMICAL INDUSTRY, CORROSION GROVP (at the Royal 
Institution, Albemarle Street, London, W 1), at 6 30 p m —Dr U R 
Evans, FRS ‘The Corrosion Situation—Past, Present and Future” 
(Inaugural Meeting) 

ROYAL ŞOOIETY OF TROPICAL MEDICINE AND HYGIENE (at Manson 
House, 26 Portland Place, London, W 1), at 730 pm—Prof Bran 
Maegraith, Dr E Sherwood Jones and Dr W H H Andrews 
“Pathological Processes in Malaria~~Progress Report” 


Friday, May 18 


INSTITUTION OF CHEMICAL ENGINEERS (at the May Fair Hotel, 
Berkeley Street, London, W 1), at 11 a m —Twenty-ninth Annual 
Corporate Meeting, at 12 ncon—Prof D M Newitt, FRS “Some 
Memorials of Early Chemical Engineers’ (Presidential Address) 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Xensmgton Gore, London, S W 7),at 5 p m —Prof E G R Taylor 
“Early Charts and the Origin of the Compass Rose’ 

UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W C1), at 5 30 p m —Prof D Bovet 
(Rome) “Natural and Synthetic Sympatholytic Drugs, and their 
Structural Relationship with Sympathomimetic Substances” * 

ROYAL SociFry OF MEDICINE, RADIOLOGICAL SECTION (at 1 Wim- 
pole Street, London, W1), at 815 pm—Dr Ralston Paterson 
“Our Responsibility for Research’ (Presidential Address) 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W 1), at 
9 p m —Sır Edward Salisbury, FRS “The West Australian Flora’ 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

LECTURER IN PHYSIOLOGY—The Registrar, King’s College, New- 
castle-upon-Tyne (May 19) 
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MATHEMATICIAN (Screntific Officer grade) with a good honours degree 
ın mathematics or statistics, and an interest ın biological problems 
and an ASSISTANT E\PERIMENTAL OFFICER, with a degree in geneties, 
botany, agricultural botany or horticulture, in the ARC Unit of 
Biometrical Genetics, in the Department of Genetics, University of 
Birmingham—tThe Secretary, Agricultural Research Council, Cunard 
Building, 15 Regent Street, London, S W 1 (May 19) 

LECTURER or an ASSISLANT LECTURER IN BIOCHEMISTRY—The 
Registrar, The University, Leeds 2 (May 21) 

LECTURER IN MECHANICAL ENGINEERING, and à LECTURER IN THE 
DEPARTMENT OF MINING AND GEOLOGY—The Principal, Wigan and 
District Mming and Technical College, Wigan (May 22) 

MECHANICAL ENGINEER—The Clerk to the Metropohtan Water 
Board, New River Head, Rosebery Avenue, London, É C 1 (May 22) 

PRINCIPAL SCIENTIFIC OFFICER or SENIOR SCIENTIFIC OFFICER 
(with a first- or second-class honours degree in chemistry, and an 
interest ın biological subjects) at the Ministry of Agriculture and 
Fisheries, Plant Pathology Laboratory, Harpenden—'he Secretary, 
Civil Service Commission, Scientific Branch, Trinidad House, Old 
Burhngton Street, London, W 1, quoting S/4025/51 (May 24) 

SCIENTIFIC ADVISOR (with a first- or second-class honours degree 
in mathematics or physics or mathematics and physics) in the 
Ordnance Survey Department at Chessington, Surrey—The Secretary, 
Civ'l Service Commission, Scientific Branch, Trinidad House, Old 
Burlington Street, London, W 1, quoting S 4022/51 (May 24) 

ASSISTANT IN BIOCHEMISTRY, for work in the metabolism laboratories 
at Stanmore—The Secretary, Institute of Orthopaedics, 234 Great 
Portland Street, London, W 1 (May 26) 

DEMONSTRATOR IN PSYCHOLOGY, to assist in the preparation of 
material, the supervision of practical work, and some tutoials—The 
Registrar, The University, Liverpool (May 26) 

SCIENTIFIC OFFICER (Chemist) for the Water Pollution Research 
Laboratory, Minworth, near Birmingham, for work on the effect of 
tempertture on iate of oxidation of orgame matter by bacterial action 
——The Ministry of Labour and National Service, Technical and Scientific 
Register (IX), ork House, Kırgsway, London, WC2, quoting 
F 323/514 (May 26) F 

CHIET ENGINEER or PHYSICIST in the Engineering Research 
Division, Domiuuon Physical Laboratory, Wellimgton—The High 
Commissioner for New Zealand, 415 Strand, London, W C 2 (May .8) 

ASSISTANT (with qualifications ın either morgane or physical 
chemistry) IN THE DEPARTMENT OF CHEMUSTRY—The Secretary, The 
University, St Andrews (May 31) 

ICI RESEARCH FELLOWSHIPS IN CHEMISTRY or PHYSICS, or some 
alhed subject such as BIOCREMISTRY, CHEMOTHERAPY, PHARMACOLOGY, 
METALLURGY or ENGINEERING—The Registrar, The Umversity, 
Liverpool] (May 31) 

LEOTORER (Grade If), or ASSISTANT LECTURER, IN BOTANY, a LEO- 
TURER (Grade II), or ASSISTANT LECTURER, IN ZOOLOGY, and an 
ASSISTANT LECTURER IN PHYSICS, at University College, Ibadan, 
Nigeria—The Sccretary, Inter-University Council for Higher Educa- 
tion ın the Colonies, 1 Gordon Square, London, W C 1 (May 31) 

LECTURER (temporary) IN PHILOSOPHY at Canberra University 
Coliege—The Secretary, Association of Unuversitics of the British 
Commonwealth, 5 Gordon Square, London, W C1 (May 31) 

ORGANIC CHEMIST (with PhD degree or equivalent research ew- 
perience) as Research Assistant to the Professor of Medical Chemistry 
(at 183 Euston Road, London, N W1)—The Administrative Officer 
in the United Kingdom, Australian National University, 27 Russell 
Square, London, WC 1 (June 1) 

ScHOLARSHIP tenable in the Cosmic Ray Section of the School of 
Cosmic Physics—The Registrar, Dublin Institute for Advanced 
Studtes, 64 Merrion Square, Dublin (June 1) 

LECTURER IN INDUSTRIAL ADMINISTRATION-——The Registrar, College 
of Technology, Manchester 1 (June 2) 

LECTURER IN MECHANICAL ENGINEERING— The Registrar, The 
University, Sheffield (June 2) i 

JUNIOR SCIENTIST at the Coal Survey laboratones at Newcastle-upon- 
Tyne—The National Coal Board, Establishments (Personnel), Hobart 
House, Grosvenor Place, London, S W 1, endorsed ‘I'T/319 (June 5) 

RESEARCH ASSISTANT AND DEMONSTRATOR (temporary) IN BOTANY 
—The Registrar, University College, Cathays Park, Cardiff (June 5) 

SCIENTIFIC TECHNOLOGIST (with a good general traimng ip 
chemistry, preferably up to Degree standard) at the Coal Survey 
laboratories at Chester—The National Coal Board, Establushments. 
(Personnel), Hobart House, Grosvenor Place, London, SW1, 
endorsed TT/320 (June 5) 

ASSISTANT LECTURER IN ANTHROPOLOGY—The Secretary, London 
School of Economics and Political Science, Houghton Street, Aldwych, 
London, W C 2 (June 7) 

ELEOTRONIO ENGINEERS ın a Government Department (e\perrence 
of development work, including circwt design in telecommunications, 
and of pulse techniques, an advantage)—The Mamstry of Labour 
and National Service, Technical and Scientific Register (K), York 
House, Kingsway, London, W C 2, quoting D 85/51A (June 14) 

LECTURER IN Puysios af the Umyersity of Otago, Dunedin, New 
Zealaud—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W C1 (June 15) 

ASSISTANT (part-time) IN SPEECH TRAINING—The Registrar, The 
University, Manchester 13 (June 30) 

ASSISTANT LECTURER IN Paysics—The Dean of the Medical School, 
Guy’s Hospital, London, S E 1 (June 30) 

AERONAUTICAL and MECHANIOAL ENGINEERS (Experimental Officer 
grade) at Ministry of Supply research and development establishments 
mainly ir the south of England—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W © 2, quoting C 679/50A 

BIOCHEMIST IN THE DEPARTMENT OF PREVFNTIVE DENTISTRY— 
The Secretary, Eastman Dental Hospital and Institute of Dental 
Surgery, Gray’s Inn Road, London, W C 1 

CIVIL ENGINEERS, to be responsible for the design, development 
layout and construction of ancillary buildings for large chemical 
factones, including roads, railways, water pumping plants, distribution 
mains and dramage, sewage and allied avil engineermg works—The 
Munistry of Supply, Division of Atomic Energy (Production), Risley, 
Warrington, Lancs 
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DESIGN ENGINEERS (Crm), and ENGINEERS (Crvil, Grades 5, 4, ard 
3}, ın the Crvil Engineermng Branch, Design and Construction Depart- 
ment of the State Electricity Commission of Victoria #Melhourne— 
The State Electricity Commission of Victoria, 2nd Floor, 475 Oxford 
Street, London, W 1 

ENTOMOLOGIST at the Society’s Gardens, Wislev, Surrey—The 
Secretary, Royal Horticultural Society, Vincent Square, London, 
Swi, endorsed ‘Confidential’ 

GRADUATE IN CHEMISTRY to assist ın the biochemical investigation 
of the action of ACTH and cortisone in rheumatic fever—The 
Administrative Officer, Canadian Red Cross Memorial Hospital, 
Taplow, Maidenhead, Berks 

GRADUATES IN PHYSICS or ENGINEERING for Junior research posi- 
tions with the National Research Council, Ottawa, to work in one of 
the following fields vacuum tube research, radar development, 
dielectric research, electronics and antenna design—The National 
Research Council of Canada, Africa House, Kingsway, London, W C 2 

HEAD (Principal Scientifle Officer grade, with an honours degree 
In mechanical engineering or metallurgy, and experience of research 
ın mechanical or production e: gineering and metallurgy very desirable) 
of a new organization planned for co operative research in the Cutlery 
industry~-The Personnel Officer, British Iron and Steel Research 
Association, 11 Park Tane, London, W1 endorsed ‘Cutlery’ 

MECHANICAL ENGINEER, to design and instal various types of 
mechanical plant, including machine tools, pumps, cranes and com- 
pressed air plant for large factones and to investigate maintenance 
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SCIENCE AND THE 
MACHINERY OF GOVERNMENT 


RECENT study of democracy by the warden 
of Nuffield College, Mr Alexander Loveday, 

published under the title “The Only Way’’*, well 
illustrates the pomt that the proper concern of the 
scientific man or other professional worker for the 
conditions under which he can most effectively 
pursue his occupation and maimtain the highest 
standards and traditions makes ıt impossible for 
hım, collectively or mdividually, to be indifferent to 
the political conditions or climate m which he works 
The issues involved may be such as to affect directly 
the maintenance of professional standards of conduct 
or the advancement of science, and there would be 
dereliction of public duty if those concerned, either 
through their professional associations or as in- 
dividuals, did not explain the situation to the public 
and suggest remedies 

Clearly there will always be room for differences 
of opinion as to where to make a stand One reflexion 
suggested by Mr Loveday’s study of the dangers 
affectmg democracy 1s that those men of science who 
have been seriously concerned with the effect on 
their science of the political conditions under which 
they pursue their work have substantial justification 
for their fears about possible adverse effects to-day 
Conditions detrimental to poltical freedom, meluding 
freedom of communication and movement generally, 
are rarely anything but detrimental to the atmo- 
sphere in which science and other creative activities 
flourish 

A second reflexion suggested by this same book 1s 
that the steady erosion during the past few decades 
of the ideals and standards of democracy has reached 
a pomt when the preservation of science itself 
requires men of science to jom in resisting that 
process To Mr Loveday, democracy is something 
more than a mode of government, 1b implies a way 
of life, a body of doctrme which determimes that 
way, and the faith which mspires that doctrme He 
is more concerned with democratic societies than 
governments, and with social values and conceptions 
of welfare than with constitutions, and while he 
admits that ın no society ıs there a rigid order of 
values, he points out that many of the most important 
democratic ideals find their clearest expression in the 
rules of conduct which constitute our ethical system 
Four principles, he suggests, have guided democracies 
in their attempt to find a solution to the problems 
of imdividual freedom and self-realization the 
individual is himself the best judge and the best 
exponent of his own capacities, the critema for 
expression and development are seen im the degree 
of internal harmony finally achieved, lkewise, 
actions which disturb social harmony should be 
avoided, and those which promote social harmony, 
or are required to protect society, should be carried 
out 

These second and third principles are intermeshed, 
because man 1s a social being Moreover, Mr Loveday 


*The Only Way By A Loveday Pp xvi+221 (London W 
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maimtains that man is more than a maternal object j 
materalism, he believes, 1s the antithesis of demo- 
cracy, and Mr Loveday’s fourth principle is that, to 
the extent that science can assist man to determune 
his mdıvıdual and collective capacities, 1b should be 
used and its findings put at the disposal of the 
imdividual to sid him in making his own choice It 
will be apparent already that Mr Loveday’s views 
as to the contribution of science, and particularly the 
functions of planmng, are restramed, but the 
lumitations are not so much inherent in science or in 
the technique of planning as ın the capacity of those 
by whom they are used or the individuals for whose 
benefit they are applied 

The most arresting feature of this book 1s indeed 
its exposition of the faults of social and economic 
planning in general, and its demonstration that the 
difficulties arise when the necessary understandmg 
and co-operation are not forthcoming ım the com- 
munity [t ıs then, when the element of compulsion 
comes m, that democratic ideals and values are 
endangered, because without public response and 
understanding 1t 1s umpossible for the objectives of 
the planners to be secured at any stage short of a 
totalitaman regime, which is the negation of democracy 
The danger to democracy arises, 1n fact, not from the 
technique of planning as such, but when groups and 
individuals in the community ignore their duties and 
responsibilities to that community, and fail to 
exercise that self-control and discipline which a 
democracy umpheitly demands If the requisite 
effort ıs not forthcommg from the community, 
planning at once launches us on the shppery road to 
full totalitarianism 

Prof R M MacIver wroterecently in “The Ramparts 
We Guard’* “The assumption of democracy 1s 
that the sense of the public mterest will move the 
majority of the public and that ıt will on the whole 
over-ride the encroachments and aggressions of 
particular private mterests If this assumption 
should prove false, democracy must, m the long 
run, break down Democracy cannot long co-exist 
with group anarchy” Mr Loveday puts the same 
truth ın other words, which point even more clearly 
to dangers imherent in certam events since both 
books were written “The gravest threat to mn- 
dividual hberty, however, arises not when there 1s a 
faalure by some group or even by the whole com- 
munity to perform some social function expected of 
it, but when any group causes inflation by en- 
deavourmg to secure for itself too great a share of 
the national resources” 

Mr Loveday’s book 1s more than a realistic dis- 
cussion of the nature of freedom and of the way ın 
which physical rights are the prerequisite of all 
others It gives also an objective review of post-war 
policy in Great Brita which shows clearly the extent 
to which democratic ideals and traditions are already 
endangered by forms of economie control which are 
the very antithesis of the social system and the ethic 
for which democracy stands The antithesis arises, 
indeed, not from control as such but from the exten- 
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sion of control to a pomt at which the degree mposed 
threatens the scope for personal development and 
the internal harmony of the individual, or at which 
some other objective than the attamment of thaé 
development and harmony 1s accepted as the purpose 
of government 

The central thesis of this book 1s that the harmony 
of the democratic society ın which we lve depends 
on the respect paid by mmdividual ertizens to the 
ethical principles on which ıb 1s based That those 
prmerples have been disregarded on occasions, both 
ın government policy and in the actions of certain 
groups in the community, 1s a matter of wide concern. 
Mr Loveday does not provide facile answers, but 
some of the major issues are clearly displayed, and 
indications are given of ways ın which the dangers 
may be diminished In some of these, men of science 
may perhaps contribute directly They may be able 
to help individually and professionally in the trans- 
mussion of the democratic ethic and especially of the 
principle of foleration They could, at least by 
example, combat the tendency to excessive sub- 
mission to authority, and help to encourage thé 
growth of alert and responsible public opinion, 
prompt to detect and expose abuse of power By 
traiming and tradition they aie qualified to set an 
example of the moderation ın demands and in 
behaviour which the preservation of liberty requires 

Mr Loveday’s study ıs concerned essentially with 
the social aspects of a democratic society and the 
way in which they rmpinge on the conduct and ideals 
of 1ts constituent groups, recent pamphlets on the 
nationahzed imdustnes now bemg issued by the 
Acton Society Trust (see Nature, April 14, p 595) show 
how the structure of government 1s also involved 
Democracy 1s threatened not only by the immoderate 
demands of constituent groups: who ignore o 
repudiate the values and ideals on which it 1s based 
1t can also be endangered by forms of organizatior 
which are ill-adapted to the purposes they ar 
intended to serve 

That much 1s brought out particularly ın the Actor 
pamphlets on accountabihty to Parlament and or 
problems of promotion policy, both of which insis 
on the need for 1mpartial but searching examuinatior 
of the problems Insistence on the need for suck 
scientific and impartial investigation 1s one of th 
features common not only to Mr Loveday’s bool 
and these pamphlets but also to the study of ‘‘Britas! 
Government since 1918’’*, instigated by the Institut: 
of Pubhe Admumistration Mr. Loveday looks tı 
the universities, for example, to play a leadmg par 
in the analysis and interpretation of the principle 
of democracy, and particularly ın the deeper stud: 
and wider teaching of democratic values which ar 
necessary to avert the present threat The con 
sequent public understandmg ıs as important a 
moderation both m demands and m behaviour : 
democracy 1s to survive In “British Governmen 
smee 1918”. the same note is struck by~ severe 
contributors Prof W J M Mackenzie’s review c 


* British Government since 1918 By Sır Gilbert Campion, D I 
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the structure of central admunustration, which 
meludes a penetrating criticism of the Haldane 
Report on the machmery of government bearing 
“closely on the issues raised in the recent re-allocation 
of responsibilities between the Mimstry of Health 
and the Ministry of Local Government and Planning, 
stresses in this very connexion that the first essential 
for reform ıs public and professional interest and 
understanding, until these are stirred, ıt is useless 
to think that anything substantial can be achieved 
by reorganization at the centre Simuarly, ın his 
survey of administrative law m England, 1919-48— 
much the largest study in the book—Prof W A 
Robson not only brings out the umpheations for 
personal freedom and justice of some of the develop- 
ments, such as the mereasing practice of delegating 
legislative powers to the executive, but also the 
mportance both of Parliament taking a serious and 
continuing interest in the subject and of the quality 
and quantity of pubhe law teaching and research in 
the universities 
There ıs ın truth some overlapping and repetition 
“in these studies, and the treatment of the themes ıs 
not always in proportion Nevertheless, although the 
book scarcely contams, as Sir John Anderson sug- 
gests, all the mformation which a student or general 
reader may require on the subject, ıt undicates both 
the need for impartial study of the whole structure 
of government and also very precisely some of the 
weaknesses of the present system and the pomts at 
which constructive thought 1s required 
One thing that emerges ıs the extent to which the 
real problems are independent of party politics, but 
are hkely to reqmre the combined effort of open 
minds of all parties to work out effective solutions 
and secure their adoption To the man of science, 
Prof Mackenzie’s paper 1s one of the most interesting, 
not simply because ıt reminds us that academic 
«freedom at present depends in part on mefficiency in 
the machimery of government, or because 1b discusses 
the organization of research ın the light of the Haldane 
Committee’s advocacy of a central department of 
research, but rather for its insistence that the 
problem ıs a practical one and not purely theoretical 
In fact, Prof Mackenzie’s conclusion 1s all against 
reorganization beyond the very mmimum, and he 
beheves that the less dislocation the Departments of 
State suffer at present the better 
So far as reform ıs concerned, the major issue 
raised in the book 1s that of local government Both 
Prof Robson and Mr J H Warren firmly challenge 
the Government’s abolition of the Local Govern- 
ment Boundary Commussion, and their essays lend 
strong support to Sir Malcolm Trustram Eve's plea, 
in a lecture given in the University of London on 
February 6, for reform of the structure of local 
government Both make ıt evident that reform alone 
‘can arrest and reverse the decline m a political 
mstitution which was never more needed than to-day 
to preserve the vitality of democracy, and to give 
individuals a means of expression and interest to 
offset the tendencies which make so much of the 
organization of government not merely complex and 
immense but also remote and ımpersonal 
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It ıs true that, as Mr. Warren points out, political 
principle must always be conditioned by admunis- 
trative considerations, and that the particular sphere 
to be assigned to local self-government is not a 
question which can be determined wholly by con- 
siderations of democratic responsibility, viewed as 
capable of development by ties of neighbourhood and 
the activity of local communities, or even by the 
consideration that local self-government 1s an 
educative process and mvaluable to democracy on 
that account alone To admit that some regard must 
be had to administrative consideration im assignmg 
local government functions 1s not to allow, however, 
that such considerations should be the sole or even 
the decisive factor Moreover, as Prof Mackenzie 
remarks, while the Haldane principle, of allotting 
functions by services to be rendered rather than by 
chents to be served, is the most economical way m 
which to use a limited staff of experts, ıt 1s not 
necessarily the most economical for the public. 

The Haldane principle was formulated in respect 
of government departments, but there and ın local 
government ıt may sometimes be wise and indeed 
necessary to break ıt on other considerations Cer- 
tainly, the recent changes in mimisterial respons- 
ibilities should be considered from other points of 
view Even if ıb ıs reasonable in theory for the new 
Ministry of Local Government and Planning to take 
ın the whole range of public housing, planning and 
the control of the use of land, ıt does not follow that 
it ıs reasonable practice The Ministry of Town and 
Country Planning has hitherto given httle evidence 
that ıb has the standing required to enable ıb to 
adjudicate with authority between the demands of 
defence, industry, agriculture and amemity, and to 
provide a national plan rather than a series of local 
truces, nor does the new Mmustry possess any local 
government tradition There are likewise reasons for 
holding that the functions of the Ministry of Health 
have now become too restricted, and that its 
responsibihties should extend to those environ- 
mental services lke water and sewerage, sewage 
disposal, street cleansing and similar matters, in 
which public health 18 the dommant consideration 

There is plainly room for some clear thmkimg on 
points such as these, and the basis should not be 
‘adherence ngidly to some theoretical principle of 
distribution of functions, but consideration of the 
practical issues and, above all, of the public to be 
served It is because of this that the matter is one 
which deserves attention, not simply by the admuinis- 
trative expert but also by professional men, many of 
whom have to man the services concerned, and by 
the ordinary citizen. Whether or not housing would 
better have been placed with the Ministry of Works, 
it 18 vitally important that the new Mimstry of Local 
Government and Plannmg should be as neutral as 
possible as well as authoritative in co-ordinating the 
clams on resources put forward by various govern- 
ment departments Success in that field, however, 
will never compensate for failure to deal as a matter 
of urgency with the question of local government 
reform There the recommendations of the Boundary 
Commission, based on an exhaustive survey, have 
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narrowed the range of disinterested argument to 
limits within which a broadly satisfactory solution 
could be reached if the Government would give a 
lead Nor 1s it a matter which 1s a party issue It 
will augur ill for the future of democracy if, even in 
the present circumstances, the Government refuses 
the opportunity of effecting a reform which could 
bring new life and interest just where it is most 
needed to give real meanmg to democracy and 
freedom Once local government and local democracy 
become ineffective, other groups, such as the pro- 
fessional associations, are unlikely to find that they 
can for long provide the means for the mdividual to 
contribute effectively to the great task of government, 
or that the atmosphere of freedom m which they 
thrive and do their most creative work will long 
survive 


PHYSIOLOGICAL FOUNDATIONS 
OF MYCOLOGY 


Physiology of Fungi 

By Dr Llian E Hawker Pp xvi+360+5 plates 
(London University of London Press, Ltd, 1950 ) 
21s net 


ITHIN every problem of fungal ecology 1s 
embedded a problem of fungal physiology. 
Mycologists have become diverse and specialized in 
their particular interests, but none can afford to 
neglect the umfyimg discipline of physiology It 
seems all the more remarkable that, until recently, 
no text-book of general fungal physiology was avail- 
able, nor had anyone produced even a comprehensive 
modern review article to fill this gap In 1947, F A. 
Wolf and F T. Wolf made a courageous attempt to 
supply this need m the second volume of their text- 
book “The Fungi” Ranging widely over the fields 
of fungal physiology, biochemistry and ecology, these 
authors were unable to do full justice to the great 
volume of work published on fungal physiology alone 
Jackson W Foster’s “Chemical Activities of Fungi”, 
pubhshed in 1949, ıs exceedingly comprehensive 
within the restricted scope defined by rts title, but 
many aspects of fungal physiology have been deliber- 
ately excluded from consideration by this author It 
has thus been left to Dr L E Hawker to produce 
the first truly comprehensive work on the physiology 
of fungi, and she has rendered thereby a signal 
service to all mycologists 
This book owes not a little to the environment 
that has nurtured it. the Department of Botany at 
the Imperial College of Science and Technology, 
London, as Dr Hawker has indeed acknowledged in 
the tribute she pays to Prof Wiliam Brown in her 
preface As a fungal physiologist and pioneer investi- 
gator of the physiology of parasitism, with which his 
name will always be specially associated, Wilham 
Brown occupies a unique position, in the acknow- 
ledgment of which Dr Hawker has placed im her 
debt a host of Prof Brown’s former research students, 
for many of whom this association has been deeply 
significant for thew subsequent output It will 
always be regretted that Prof Brown did not find 
tıme to ‘write such a book himself, but let ıt be said 
at once that upon none of his former associates could 
the cloak of Elijah have descended more fittingly 
than upon Dr Hawker, who is well known for her 
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own distinguished researches on fungal physiology, 
particularly with respect to growth factors and 
carbohydrate metabolism 

Although biochemists have become imereasingly, 
interested ın the physiology of fungi and other miero- 
organisms, as much as ever yet awaits investigation. 
in the field of gross fungal physiology, which stall 
remains the proper sphere of the mycologist as such 
As Prof Brown remarks in his foreword to this book 
“In the last resort, the greatest scientific mterest 
concerned les ın the functioning of the organism as 
a whole” This book presents, in fact, a study of the 
whole fungus in relation to the whole of ıts environ- 
ment, and ıt comprises a body of knowledge which 1s 
essential for any mycologist who has to manage fungi 
as living organisms The comprehensive scope of this 
work 1s indicated by the chapter headings following 
upon the introduction come chapters on growth and 
variation, nutrition, respiration and fermentation, 
effect of nutrition on sporulation, other environmental 
factors affecting growth and reproduction, survival 
and germination of spores, and interaction, including 
parasitism, with other organisms 

Such criticisms as can be made relate chiefly to 
errors of omission, which may be aseribed in part to «: 
a prolonged gestation m press Aeration of culture 
solutions and the shake culture technique, which 
have been exhaustively discussed by Foster, are 
barely mentioned here It seems unduly conservative 
to dismmss these new techniques, together with the 
perfusion technique, as not “practicable on a large 
scale in the average laboratory” (p 21) The replace- 
ment culture method for dissumilation studies 18 not 
mentioned 

Apart from such relatively mmor gaps, this book 
has been admirably planned and executed, and 1s 
singularly free from typographical and trivial errors 
It is not easy to produce a standard work of refer- 
ence, ıt 1s still more difficult to reduce such a mass 
of data as Dr Hawker has had to handle to a text 
that can be read straight through without effort 
This second objective, unperceived, rejected or 
abandoned in despair by more prohfic writers, has. 
also been achieved by Dr Hawker, and this 1s not the 
least part of her success ın the production of a very 
useful and timely book S D Garrerr 


SPACE-TIME STRUCTURE 


Space-Time Structure 
By Erwin Schrodmger Pp ym+119 (Cambridge 
At the University Press, 1950) 12s 6d net 


CHRODINGER shares with Einstein the belief 

that there must be a natural generalization of 
the relativistic theory of gravitation which could serve 
as a secure base for dealing with all other natural 
phenomena  electro-magnetism meson fields and 
their interactions E:nstein himself has given a short 
account of his ideas in a little book, “The Meaning 
of Relativity”, which I have reviewed ın Natwe 
(166, 751, 1950) In fact, the two books by Einstein 
and Schrodinger have a common background of con- 
viction and method, their aim ıs the same But 
otherwise they differ thoroughly Eimstem’s book 
discusses the idea of a unified theory only m a brief 
and condensed appendix, while the mam text (a 
revised version of his Stafford Little Lectures of 
1921, published 1922) ıs a rather elementary account 
of special and general relativity which can be recom- 
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mended to students as an imtroduction to the subject 
Schrodinger’s new book is an attempt to prepare the 
reader right from the begmning for the generalized 


-~vunitary theory This ıs achieved by an extremely 


careful, and at the same time most elegant, develop- 
ment of tensor calculus m three stages, corresponding 
to the Parts 1, 2 and 3 of the book the unconnected 
manifold, the affinely connected manifold and the 
metrically connected manifold The mathematical 
foundations given in these chapters are a masterly 
work of art, a pleasure to read for a scholar or a 
well-trained student, but scarcely useful as an imntro- 
duction for a begmner Right from the first appear- 
ance of the affine connexion 1b ıs made clear that no 
stringent reason can be piven for assuming the 
affinity to be symmetric The symmetric case 1s then 
discussed as an example which Emstem selected, 
because of its sumphieity, for his origmal theory of 
gravitation But the possibilty of droppmg this 
restriction 1s always kept ın mind 

The maim difficulty in the general theory is the 
proof that the field equations obtamed by general- 
ization from Emstem’s gravitational equations are 
compatible Schrodinger overcomes this difficulty by 


* deriving the field equations from a variational 
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principle , in this way the equality of the number of 
independent equations and of the number of unknown 
functions 1s automatically guaranteed The central 
feature of these considerations 1s the fact that the 
conservation laws in general relativity are not vahd 
as consequences of the field equations but are 
identities due to the mvarance of the variational 
integral The virtuosity displayed by Schrodinger ın 
disentangling these complicated relations ın such a 
way that they look quite simple and obvious makes 
the reading of the two last chapters of the book a 
particular delight He shows that there 1s essentially 
only one reasonable generalization of E:nstem’s 
theory of gravitation obtamed by dropping the 
symmetry of the affine and metric connexions, 
namely, that given by Einstem and Strauss But he 
adds a new version of his own where, to begin with, 
only an affine connexion 18 postulated, while the 
metric ıs derived from it, and ıt ıs interesting that 
the equations obtamed in this way are shghtly more 
general they reduce in the symmetric case to 
Emstem’s equation with cosmological term Schro- 
dmger says “The purely affine theory 1s the only 
ones that produces this term in a natural, non- 
premeditated way”. 

The maim aim of the book 1s certamly this demon- 
stration that the way onginally opened by Emstem 
leads uniquely to this theory, that no other possi- 
bihties exist The logical argument has been brought 
to perfection, and 1ts effect 13 even enhanced by the 
fact that Emstem and Schrodinger have mdepend- 
ently reached the same result No deviation from 
the straight path of reasoning 1s permitted, not even 
an illustration by one of the important applications 
of E:nstein’s theory of gravitation, things to be found 
in ordinary books on relativity But if the reader 
expects to find some outlook on more familar ground 
fiom the summit he ıs disappointed The discussion 
of the results grven in the last, very short section 
reveals that no special solution of the new field 
equations has yet been found which might suggest 
an appheation of physical interest, say the repre- 
sentation of particles by fields with point singularities 
Not even a clear-cut separation of the various fields 
(gravitation represented by the symmetric part, 
electromagnetism by the skew part of the metric 
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tensor) can be given, and one must be prepared to 
accept that none exists. In spite of this, Schrodinger 
declares “that the difficulty of finding exact solutions 
should not deter us from thmkmg further about 
these theories”, because they are to his mind “the 
only natural generalsations of an eminently success- 
ful predecessor” Schrodinger, however, differs from 
Enmstein in so far as he ıs strongly aware of the 
power and success of quantum mechanics Therefore 
he does not, lke Emstem, expect progress from 
complicated ‘‘particle solutions”, but indicates that 
a study of plane sinoidal waves, as used in quantum 
mechanics, may be a reasonable, though not ideal 
approach 

This stimulating book can be recommended to all 
those who enjoy the intellectual pleasure of perfect 
logical penetration and condensed presentation of a 
theoretical structure derived from simple assumption, 
without demanding tangible results Max Born 


LIGHTNING 


The Flight of Thunderbolts 

By B F J Schonland Pp vwim+1652+6 plates 
(Oxford Clarendon Press, London Oxford Univer- 
sity Press, 1950) 15s net. 


NOWLEDGE of the mechanism of growth of 
lightning discharges has greatly advanced durmg 

recent years, largely as the result of the research 
carried out in South Africa by Dr B F J Schonland 
and his colleagues While it had been known pre- 
viously that a single lightning discharge generally 
consists of a number of separate strokes, which 
occur successively at short time-mtervals along the 
same path, the direction of growth of the mdividual 
strokes was a matter of conjecture until 1933 
In that year Dr Schonland imutiated a sores of 
mvestigations ın which lightning discharges were 
photographed by a rotating-lens camera of the form 
suggested by Sir Charles Boys The results showed 
that the separate strokes could each be resolved into 
two components which are now known. as the leader 
stroke and the return stroke The former grows 
down from the cloud to ground to form an 1omzed 
track along which the return stroke, carrymg the 
main current of the discharge, afterwards occurs 
The characteristics of these lumınous processes has 
been studied ın great detail by Dr Schonland and 
his colleagues The associated electrical effects, as 
evinced ın radio atmospherics, have also been 
recorded ın later experiments and have been cor- 
related with the visual growth of the discharge 

Dr Schonland’s experiments have provided a great 
stimulus to other research workers engaged in studies 
of hghtnimg discharges, and his results have been 
confirmed and extended by investigators in other 
countries Research on spark discharges has also 
been stimulated, and withm a few years of the 
initial experiments on lightnmg the same sequence 
of leader and main stroke was observed to occur in 
sparks in the laboratory 

As a consequence of his very wide experience and 
knowledge of hghtning phenomena, Dr Schonland 1s 
eminently qualified to write on this subject, and his 
book will be welcomed by all who are mterested mm 
atmospheric electricity The first two chapters give 
an entertamimg account of early views and super- 
stititions concerning lightning and of the historical 
development of hghtnmg rods The various forms 
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taken by hghtnmg and some of its effects are dıs- 
cussed ın Chapter 3, which 1s followed by two chapters 
dealing mainly with Dr Schonland’s own experiments 
on the lummous processes and the electrical charac- 
teristics of hghtning discharges Chapters 6 and 7 
deal respectively with the methods of protection 
against lightning and the mechanisms of electrification 
of thunderclouds In the final chapter, radio atmo- 
spherics, and their utilization for the location of 
thunderstorms by direction-findmg methods, are 
discussed 

The book 1s clearly intended primanly to appeal to 
the general reader and is most successful in this 
respect From the point of view of the specialist, 
however, it has the defect that the treatment is 
descriptive only and that few references are given to 
the published sources of the experimental work 
described Nevertheless, 1t will be read and enjoyed 
by all speciahsts who hke to have an elementary but 
authoritative account of the subject 

There ıs as yet no comprehensive book dealing 
with the physics of hghtnmng discharges to which the 
research worker ın the field, whether physicist, 
meteorologist or electrical engineer, can refer It 1s to 
be hoped that the present book will prove to be the 
precursor of a research monograph on lightning by 
Dr Schonland in which the admurable lucidity of the 
piesent volume will be combmed with a deeper 
treatment of the subject J M MEEK 


UNIVERSITIES OF THE BRITISH 
COMMONWEALTH 


The Yearbook of the Universities of the Common- 
wealth, 195] 

(Published for the Association of Universities of the 

British Commonwealth ) Pp xxxi+1416 (London 

G Bell and Sons, Ltd , 1951 ) 


T 1s approximately a year since the previous 
edition of this “Yearbook” was published, and, as 
stated in the preface of the present volume, the aim 
1s to issue future editions ın the first quarter of each 
year The book is published by the Association of 
Universities of the British Commonwealth and 
records details for all umversity institutions of the 
Commonwealth and not merely member institutions 
of the Association 
Besides the usual information on the lines of former 
issues, there are reports of events of outstanding 
interest which have occurred smce the compilation 
of the previous edition Thus the present publication 
records the inauguration of the University College 
of North Staffordshire and of the New South Wales 
University of Technology, Memoral University 
College, St John’s, has become the Memorial 
University, of Newfoundland, and the University 
College of the Orange Free State has also been 
elevated to university status For the first time, 
entries have been made for the Canadian mstrtutions 
of Mount St Vincent College, St Dunstan’s College, 
St Joseph’s College and Sir George Wilhams College , 
for the Indian Universities of Jammu and Kashmir, 
and Poona, and a full entry for the University of 
Malaya As a result of the separation of the Republie 
of Ireland from the Commonwealth ın 1949, the 
entries for the Universities of Eire have been placed 
ın an appendix A further alteration has resulted by 
the advent of the new General Certificate of Educa- 
tion, and Appendix 1, which deals with the matricu- 
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lation requirements for United Kingdom universities, 
has been accordingly amended 

Of the main contents of the book, suffice 1t to say 
that there are the usual compilations relating to ~ 
staff (approximately 28,000 names), general n- 
formation, new events, imtroductory chapters on 
the history, regulations and practices of the univer- 
sities in the different countries, and appendixes, 
dealing with a variety of subjects such as post- 
giaduate awards tenable in the United Kingdom 
(which is also available as a separate pamphlet) and 
overseas, statistics on overseas students in the 
United Kingdom, the Inter-University Council for 
Higher Education ın the Colonies, and information for 
those intending to study ın the United States An 
index of names and a general dex round off the work 

Little further need be added about this excellent 
publication, except perhaps the rather obvious 
remark that for a volume of its size ib contains an 
extraordinarily large amount of useful information 


EARTH WAVES 


Earth Waves og 
By Prof L Don Leet (Harvard Monographs in 
Applied Science, No 2) Pp v+122 (Cambridge, 
Mass Harvard University Press, New’ York 
John Wiley and Sons, Inc . London Chapman and 
Hall, Ltd, 1950) 24s net 


UCH. of the material of this imstructive little 
book was collected by Prof L Don Leet for 
presentation as a course of eight lectures on the 
“Applications of Seismological Techniques to Engin- 
eermg Problems” for the Lowell Institute of Boston 
He has had wide experience in the use of the seismic 
method in prospecting for oil and bauxite, and has 
made a special study of the earth motion resulting 
from the atomic bomb test in New Mexico im 1945 
Prof Leet, who 1s professor of geology ın Harvard 
University and seismologist ın charge of Harvard 
Seismograph Station, has developed a three-com- 
ponent portable seismograph $ 
This book 1s a model of clarity, and, although 
first-year university standard ın mathematics and 
physics ıs assumed, the reader need not have any 
prior knowledge of either geology or seismology 
The book 1s well illustrated with line diagrams of 
apparatus, graphs, terrestrial sections and seismo- 
grams It is divided into four chapters The first 
deals largely with forced vibrations and the theory of 
the seismograph The second chapter discusses the 
major types of waves observed in seismology, and it 
is to be noted that the symbols used for elastic 
constants are ın accordance with the Amencan 
Standards Publication ASAZ 10 6-1948 (American 
Society of Mechanical Engineers, New York, 1948) 
Some of these symbols differ from those ın current 
use in the literature of seismology, though there need. 
be no confusion since Prof Leet 1s careful to list and 
explain all symbols used Chapter 3 deals with the 
effect on earth waves of various earth structures 
commonly met with, and the consequent variation m 
seismograms The final chapter treats of microseisms 
and the use of the tripartite seismograph installation 
to track storms at sea 
The whole work 1s a most valuable bridge between 
theoretical and practical seismology Full references 
are given, there 1s an adequate index, and the printing 
and format leave little to be desired 
ERNEST TILLOTSON 
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Réactions dans létat solide 

Colloques Internationaux du Centre National də la 
Recherche scientifique, 10 Pp iv+222. (Paris 
~Centre National de la Recherche scientifique, 1£50 ) 
1,100 franes 


URING recent years there has been a welcome 
revival of the pre-war practice of holding 
international colloqma on scientific subjects, and, 
with the financial assistance of the Rockefeller 
Foundation, the Centre National de la Recherche 
scientifique has been particularly active in this 
direction Under the auspices of that body one of 
the colloqma held durmg 1948 was on reactions in 
the solid state , 1b took place in Paris durmg October 
1-6 and was attended by many distinguished chemists 
and physicists of various nationalities These ın- 
cluded Profs G Borelius and A J Hedvall (Sweden), 
Dr E J W Verwey (Netherlands) and Drs P W 
Selwood and K J Laidler (United States) From 
Creat Britain there were Dr G W Brindley (Leeds), 
Prof N F Mott and Prof W E Garner, Drs 
T J Gray and J W Mitchell (Bristol), Dr Fi M 
Barrer (London) and Dr D M C MacEwan (Rotham- 
..sted) Belgium, France, Italy, Norway and Sw-tzer- 
land were also represented 
The proceedings of the colloquium have now been 
published The volume consists of the text, m 
French, of the forty-odd papers and notes presented, 
together with a preface specially written by Profs 
G Chaudrion and J Bénard, the able organizers of 
the colloquium, and 1s a reprint of the January/ 
February and March/April 1949 issues of the Bulletin 
de la Société chimique de France Each paper ıs 
provided with a synopsis 
The concluding paper in the volume ıs by Prof 
A. J. Hedvall, who was one of the pioneers m the 
study of reactions ın the solid state and whose book 
“Reactionsfahigkeit fester Stoffe”, published ın 1938, 
18 an authoritative work on the subject In summing 
up the conclusions of the various other papers, Prof 
Hedvall directs particular attention to the results 
btamed by magnetic methods such as those on the 
reactions of solids at transformation temperatures 
He cites various examples of present technical 
applications of the chemistry of the solid state in the 
glass, ceramic and concrete industries and in powder 
metallurgy, and describes some of the research 
problems bemg undertaken in his own laboratory 
S W 


Rocky Mountain Naturalists 
By Joseph Ewan Pp xv+358+9 plates (Denver, 
Colo Unversity of Denver Press, 1950) 5 dollars 


OSEPH. EWAN’S book falls into two parts The 
first contains biographies of nine leading natural- 
ists of the Rocky Mountain area, and the second a 
hist, set out mm dictionary form, of natural history 
collectors in the area Among the biographies 1s one 
of Edwin James, the first botanist to vısıt Colorado 
to make a systematic collection of plants, John 
Charles Fremont, the general and botanist who stood 
as a candidate for the presidency , Charles Christopher 
Parry, the medical man who named so many Colorado 
-mountains, Harry Norton Patterson, the Oquawka 
printer and botanist who did much collecting ın the 
Gore Range area, Marcus Eugene Jones, the Iowa 
teacher of Latin who became an explorer end for 
more than sixty years travelled m search f rare 
plants, Edward Lee Greene, the Episcopahan rector 
of Georgetown, Colorado, who besides becoming well 
known as a writer, 1s also remembered for his tenacity 
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in advocating the “fixity of species” against all 
Darwinian protagonists, Thomas Conrad Porter, 
professor of natural history at Lafayette College, who 
simultaneously acted as pastor of a Reformed Church 
and translator of Germamec hterature, Eugene 
Penard, the Swiss protozoologist who compared the 
Rocky Mountam lakes with those of the Alps, and, 
finally, Prof Theodore Dru Alison Cockerell, the 
friend of Alfred Russel Wallace who, though pos- 
sessing no academic qualifications, came to be 
recognized as an authority on fish scales and bees 

This remarkable book 1s well written and should 
serve as a useful companion to Prof S W Geiser’s 
“Naturalists of the Frontier’, with its accounts of 
distinguished naturalists of Texas and the Southwest 


Fundamentals of Organic Chemistry 

A Brief Course for Students concerned with Biology, 
Medicine, Agriculture and Industry By James 
Bryant Conant and Prof Albert Harold Blatt Pp 
1x+413 (New York The Macmillan Company , 
London Macmillan and Co, Ltd, 1950) 30s net 


HIS book differs fiom most elementary works on 

organic chemistry by beginning with alcohol and 
taking up hydrocarbons in the third chapter The 
aliphatic substances are dealt with separately from 
the aromatic The biochemical aspect is emphasized, 
in view of the type of reader contemplated, and the 
text ıs modern Electronic theories are explained and 
used in the appropriate places Qute complicated 
compounds, such as cholesterol, vitamins, porphyrins, 
and hormones find their place The scope 1s not 
sufficient for degree students, but for medical students 
and those begining organic chemistry the book 
should be attractive and stimulating Some of the 
theoretical sections should interest more advanced 
students 


Atlas of Drawings of Chordate Anatomy 

By Prof Samuel Eddy Pp xi+150 (New York 
John Wiley and Sons, Inc , London Chapman and 
Hall, Ltd , 1949) 28s net 


HE American professor of zoology who has to 
deal with very large classes 1s driven to adopt 
any device that will save time and eliminate drudgery 
To this end Prof S Eddy, with the help of Mrs 
Louse Bush, has prepared 189 unlabelled drawings 
illustrating the morphology of the chief chordate 
types By using these he claims that the student 
sees more, gets a general idea beforehand of what he 
should find ın his dissections, and has a more clearly 
defined visual picture afterwards than his own 
laboured and often inaccurate drawings would have 
given him Many British zoologists would disagree 
with him, for in Great Britain the hard way 1s pre- 
ferred, which compels the student to observe before 
committing his ideas to paper, and trains his visual 
memory, so much more difficult to develop than the 
verbal memory 
The types employed in this work are Amphooxus, 
Molgula, the Ammoccete larva, dogfish shark, a 
teleost, Necturus, the alligator, tortoise, pigeon and 
cat The outline drawings are on the whole excellent, 
and are sufficiently generalized to allow of additions 
and modifications There are a few errors, as in the 
alligator skull (90), and the cat (venous system 1514), 
and ıb ıs somewhat confusing to find arteries some- 
times white and sometimes black Also, the descrip- 
tion of the figures might be correlated better Per- 
forations allow of the rearrangement of the pages 
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THE SOUTHERN COUNTIES 


F all the counties of England none 1s richer mm 

scientific associations than Kent From Green- 
wich, with its Royal Observatory, 1ts Royal Naval 
College and its National Maritime Museum, to 
Folkestone, m the gardens of which stands the bronze 
statue of Wiliam Harvey, the countryside 1s full of 
places of interest A ‘Mecca’ for the visiting astron- 
omer, the Royal Greenwich Observatory—much of the 
work of which 1s being transferred to Herstmonceux, 
in Sussex—has many historie instruments preserved 
in Flamsteed House, built by Wren in 1675 Here 
have laboured the ten Astronomers Royal carrying 
out those fundamental observations which have made 
the Observatory the centre of the astronomical 
world The chief promoter of the Observatory was 
Sir Jonas Moore (1617-79), surveyor-general of the 
Ordnance in the time of Charles II, and ıt was he 
who obtained for John Flamsteed the position of 
“Royal Observator” Moore’s headquarters were ın 
the Tower of London, and when he was buried there 
a salute of sixty-two guns was fired, marking his age 
The list of the Astronomers Royal who in turn have 
directed the Observatory, with the dates of their 
appointments, 1s as follows 1675, Rev John Flam- 
steed, 1721, Edmond Halley; 1742, Rev James 
Bradley, 1762, Rev Nathaniel Bhss, 1765, Rev 
Nevil Maskelyne, 1811, Rev John Pond, 1838, Sir 
G B Airy, 1881, Sir Wilham Chnistie, 1910, Sir 
Frank Dyson, 1933, Sır H Spencer Jones Some 
of these will be met with again ın the course of the 
survey, but here 1t may be mentioned that Halley 
and Pond are buried together m Lee Churchyard, in 
a grave kept in order by the Admiralty 

Almost due south of Greenwich are Chislehurst, 

Farnborough and Down One rector of Chislehurst 
was the scientifically minded Rev Francis Wollaston, 
and in the churchyard, without any memorial, les 
his son Wiliam Hyde Wollaston (1766-1828), “a 
mineralogist of the first order’ and other things 
beside Within six months of ns death, the still 
more distinguished Thomas Young (1773-1829) was 
buried m the churchyard of St Guiles, Farnborough, 
and his memorial tablet ıs ın the church He had 
died in London, but was connected with Farnborough 
through his marnage with Eliza Maxwell, of Tubben- 
dens House, a beauty spot then, but now almost 
derelict It was thirteen years after Young’s death 
that Darwin, then_ thirty-three, made Downe his 
home, leaving 16 but little until ın 1882 his remains 
were borne to Westmmster Abbey Through the 
generosity of Sir George Buckston Browne (1850- 
1945), Down House and 1ts grounds have been placed 
in the custody of the British Association, and visitors 
can now stroll through the field made famous by 
Darwin’s observations on earthworms and see the 
study from which came the epoch-making book “On 
the Origin of Species by means of Natural Selection” 
Among the many naturalists who visited Darwin was 
Prof Haeckel, twenty-five years his junior, and after 
the visit Haeckel described how Darwin’s carriage 
carried him from the railway station to the house, 
where he was greeted by “a tall and venerable figure, 
with the broad shoulders of an Atlas supportimg a 
world of thought . The cordial, prepossessing 
expression of the whole face, the gentle mild voice, 
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the slow, dehberate utterance, the natural and naive 
train of ideas which marked his conversation capti- 
vated my whole heart ın the first hour of our 
meeting 

Zigzagging across the county from Downe, a 
traveller can, if he wishes, see at Shoreham, in the 
Darenth Valley, the house and grave of the geologist 
Sir Joseph Prestwich (1812-96) , at Dartford the tab- 
let on the church to Richard Trevithick and at North- 
fleet the memorial erected by Swedish industrialists 
to Carl Damel Ekman (1845-1904), the pioneer of 
the sulphite pulp industry The village of Meopham, 
about six miles south of the Thames, was where the 
elder John Tradescant was married and the younger 
born, and ın another diréction 18 the village of Long- 
field, m the church of which members of the Univer- 
aty of Cambridge placed a memorial window to 
the Rev Thomas Plume (1630-1704) As vicar of 
Greenwich, he had known Flamsteed and had 
preached before Evelyn and Pepys, and as Arch-' 
deacon of Rochester he had hved at Longfield Court 
At his death, he left nearly £2,000 for founding a 
chair of astronomy and erecting an observatory at 
Cambridge The first Pluman professor was Newton’s 
young colleague Roger Cotes, and among his suc- 
cessors have been Airy, Challis, Sir George Darwin 
(who was born at Down House) and Sir Arthur 
Eddington The present occupant of the chair is Prof 
Harold Jeffreys In his benefactions, Plume was but 
following in the footsteps of his father, who had given 
a library to Malden, Essex, Plume’s birthplace 

Plume’s seventy-four years overlapped the lives of 
the younger John Tradescant (1608-62), of Elas 
Ashmole (1617-92) and of Dr Robert Plot (1640-96), 
whom Oxford has cause to remember Tradescant 
gave his collection of rarities to Ashmole, who added 
his own collection and gave the whole to the Univer- 
sity, Plot becommg the first curator An energetit- 
man, writing on natural history, lecturmg on chem- 
istry and editing the Philosophical Transactions, Plot 
had his home at Sutton Baron, south-west of Sittmg- 
bourne, and on his memorial ın Borden Church he ıs 
shown as a winged warrior with iron-tipped spear 
slaying a monster Still further to the eastward, in 
the Faversham district, les Ottenden Church and 
Ottenden Place, at the latter of which m 1729 the 
Charterhouse pensioner, Stephen Gray, with the Rev 
Granville Wheler (1701-70), showed that electneity 
could be carried along hundreds of feet of thread 
Wheler is buried m Ottenden Church, and his 
descendants still occupy Ottenden Place Still deeper 
in the county, and near the Sussex border, ıs Hawk- 
hurst, long the home of Sir John Herschel and his 
family One day he had as his guests Adams and 
Leverrier, the discoverers of Neptune He died ait 
his house, Collingwood, on May 12, 1871, and was 
buried ın Westminster Abbey beside Newton By- 
passıng the town of Ashford, the birthplace of the 
divine and mathematician, John Walls (1616-1703), 
who les in St Mary’s, Oxford, and traveling due 
east, Hythe and Folkestone are reached In the 
former, on 31 High Street, 1s a tablet marking the 
birthplace of Sir Francis Pettit South (1808-74), the 
chief promoter of screw propulsion and one time 
curator at the Patent Office Museum, now a part of 
the Science Museum , while m the latter, ın the pamsh 
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church, ıs to be seen the brass to Ha1vey’s mothe, 
“a godly harmless woman, a quiet neighbour, a 
friendly matron”, and on the chffs Bruce Joy’s 
-rstatue of Harvey himself, who 1s depicted “holding 
the heart of a deer in one hand, while with the other 
he ıs feeling the pulsation of his own” August 6, 
1881, was a gala day m Folkestone with a banquet, 
a concert, a holiday for the Harvey School and a 
tram-load of visitors who came to see the statue 
unvenled by Richard Owen 
Entering the county of Sussex from the south of 
Kent, the visitor will find a series of towns and villages 
all contammimg reminders of the progress of science 
First comes Rye, in the cemetery of which hes the 
Rev © M Ramus (1821-95), who eighty years ago 
experimented with boats with stepped hulls, the 
earliest form of the hydroplane Next comes Battle, 
in the viemity of which the pioneer of the power 
loom, the Rev Edmund Cartwright (1743-1823), and 
the pioneer of the electiic telegraph, Sir Francis 
Ronalds (1788-1873), spent their later years Cat- 
wright’s memorial is in Battle church, and that to 
Ronald in Battle cemetery North-west of Battle 
les the village of Brighthng, and to the south-west 
"<s the magnificent fifteenth century brick castle of 
Herstmonceux, ın the grounds of which are bemg set 
up the telescopes of the Royal Observatory Bmght- 
ling had its observatories more than a century ago, 
erected by the rich eccentric bachelor, “Jack” Fuller, 
of Rose Hill, now Brighthng Park The son of a 
parson and born in 1756, he did all sorts of strange 
things, for besides his two domes he erected Brightling 
Needle, and a score of years before he died built a 
gieat pyramid in the churchyard, beneath this 
pyramid he hes, the only mscription bemg the verse 
from Gray’s “Elegy” ending ‘The paths of glory 
lead but to the grave” He died m 1834, having 
the year before founded the Fullerian professorships 
of chemistry and physiology at the Royal Institution, 
Faraday holding one and Dr Peter Mark Roget the 
other Fuller’s bust ıs in the church 
But science in Sussex has tended to centre around 
“her geology, and at one time no name was better 
known than that of the Lewes surgeon Gideon 
Algernon Mantell (1790-1852), who explored, ex- 
cavated and collected, and then wrote and lectured 
so that all could understand He 1s buried in West 
Norwood Cemetery, London, but his Lewes home 1s 
marked by a tablet ‘His gig and groom,” wrote 
Gordon Hake, ‘‘were models as they waited at the 
door His coat of arms embraced your vision as it 
shone in the fanlight and whispered of greatness 
within He was tall, graciously graceful and flex- 
ible, a naturalist, realizing his own lordship of 
creation”? Three-quarters of a century after Mantell 
came the Lewes soheitor, Charles Dawson (1864- 
1916), a Lancashire man, who ım 1912 ın the old 
river gravel at Piltdown, near Fletching, about seven 
mules north of Lewes, found parts of the Piltdown 
skull, Hoanthropus dawsoni, as Smith Woodward 
christened ıt That spot, too, 1s marked by a tablet 
Before leaving Sussex a word should be said of Sn 
George Wyndham, Eail of Egremont (1751-1837), of 
Petworth Castle, ın West Sussex, who from his school- 
days displayed the characteristics of a hberal-minded 
patrician He once aided Mantell, but long before 
that, ın 1784, he had as a guest the Hungarian 
astronomer Baron von Zach (1754-1832), and it was 
von Zach who, among a heap of old stable records at 
the Castle, found the astronomical papers of the 
Ehzabethan mathematician Thomas Harriot (1560- 
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1621), one of the first in England to use a telescope 
and observe sunspots 

Travellmg northward across the.Downs and the 
Weald of Sussex, so thoroughly explored by Mantell, 
just inside the border of Surrey are Burstow to the 
east and Hindhead and Haslemere to the west, the 
latter bemg the last home of the physicist John 
Tyndall, who died there at the age of seventy-three 
on December 4, 1893, through a tragic mistake Inish 
by birth and temperament, he became as a son to 
Faraday at the Royal Institution, and succeeded him 
as supermtendent He had marned rather late in 
life and his widow survived him forty-seven years, 
passing away in August 1940 at the age of ninety- 
five As a mountaineer, Tyndall had made the first 
ascent of the Weisshorn, and within sight of the 
mountain Mrs Tyndall set up a granite monolith to 
lus memory, and later on in 1931 gave to the National 
Trust the Tyndall Wood at Haslemere 

Haundhead and Haslemere are in the uplands of 
Surrey , but Burstow 1s in the flat agricultural district 
around Horley Flamsteed was rector of this parish 
from 1684 until his death With his wife he hes m 
the chancel of the church, where a window was 
erected to his memoiy in 1887 by a local resident, 
J T Tustin, and from the steps of this chancel Sir H 
Spencer Jones delivered an address at a service held 
on August 18, 1946, to commemorate the tercentenary 
of Flamsteed’s birth Farther north, between 
Doiking and Guildford, hes Albury, the scene of the 
labours of the Rev Wilham Oughtred (1575-1660), 
fiiend of many mathematicians, who during his fifty 
peaceful years as rector wrote among other works 
his “Clavis Mathematice”’, a much esteemed book 
which gave the world the algebraical signs ‘x’ and 
<?’ All around this district are beautiful scenes and 
fine gardens, and not far away across the Guildford- 
London 10ad are the Wisley Gardens of the Royal 
Horticultural Society The other great Suriey 
Gardens, the Royal Botanic Gardens, founded in 
1759 and associated with the work of Aiton, the 
Hookers, Thiselton-Dyer and others, are at Kew, and 
it 18 this corner of the county which is richest m 
scientific interest As early as 1725, Samuel Molyneux 
(1689-1728) set up a telescope at Kew Green to test 
some of Hooke’s views regarding the distance of the 
stars, and here he was sometimes joined by Bradley 
In 1758 George III, anxious to observe the transit of 
Venus of the following year, founded his own 
observatory at Kew and appointed the elder Stephen 
Demainbray (1710-82) as his astronomer Not much 
was achieved in astronomy at the observatory , but 
in 1843 ıt came under the control, at first, of the 
British Association and then of the Royal Society, 
and ever since has been widely known for 1ts meteor- 
ological work, among its directors have been 
Ronalds, Balfour Stewart, Chailes Chiee and also 
GM and F J W Whipple 

Mortlake, Richmond and Kingston, too, have 
something fo. the man of science At Mortlake are , 
buried the Ehzabethan alchemist Dr John Dee 
(1527-1608), the astrologer and almanac maker John 
Partridge (1644-1715) and the nineteenth century 
sanitary reformer Sir Edwin Chadwick (1800-90) 
At Sheen Lodge, Richmond, Sir Richard Owen, whose 
body hes in Ham churchyard, spent many years of his 
hfe, and in Kingston Museum are preServed some of 
the 1ehics of Edward Muybridge, one of the pioneers of 
the cmema 

It may well be that some visitors to the South 
Bank Exhibition will admire London’s bridges, and 
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for these ıt ıs worth mentioning that m the church- 
yard and church at Chipstead, south of Croydon, 
Surrey, are the tomb and monument to Sir Edward 
Banks (1770-1835), the foremost civil engmeering 
contractor of his day, who built to the designs of 
John Rennie the old Southwark and Waterloo 
Bridges and the present London Bridge, all three of 
which are depicted on his monument 

If Berkshire, Hampshire, Wiltshire and Dorset 
cannot claim so many scientific shrimes as the three 
south-eastern counties, no naturalist will overlook 
Selborne in Hampshire, the home of Gilbert White 
(1720-93), where the National Trust owns some 240 
acres over which White so often strolled, no photo- 
grapher will willingly miss the beauties of the home 
of Fox Talbot (1800-77), Lacock village and Lacock 
Abbey, ın Wiltshire, generously given to the Trust 
by Miss Matilda Talbot, his granddaughter, and 
no geologist touring Dorset will fail to visit Lyme 
Regis church and see the window erected by the 
Geological Society to the memory of Mary Anning 
(1799-1847), who as a girl of twelve obtamed from 
the chffs the fosml remains of an Ichihyosaurus 
Lyme Regis was also the birthplace of John Gould 
(1804-81), the traveller and ornithologist, one tıme 
curator of the Museum of the Zoological Society In 
the same county, m an old Elizabethan mansion at 
Stalbridge, Robert Boyle passed some of his youth, 
in Purse Candle church hes Harvey’s friend, Nathaniel 
Highmore (1613-85), and at Winsford Eagle, another 
famous medical man, Thomas Sydenham (1624-89), 
was born The most popular London practitioner of 
his time, he was buried m St James’s, Piccadilly, 
now in rums The tablet over his grave was erected 
by the Royal College of Physicians 

The oldest Berkshire man of science of note appeais 
to have been John Blagrave (d 1614), who after 
studying at St John’s College, Oxford, retired to his 
home near Reading, writing books and recommending 
mathematical studies “to Gentlemen of Abilities and 
Leizure, as they were not mere Amusements for 
Scholars and speculative Persons, but of general 
Advantage to the necessary Affairs and Business of 
Life’ He wrote on dialling, the staff and the astro- 
labe, and his monument in the church of St Lawrence, 
Reading, shows a man im cloak, cassock and ruff, 
with a globe in one hand and a quadrant ın the other 
Sir Samuel Morland (1625-95) was another Berk- 
shire man, his birthplace bemg Sulhamstead Ban- 
nister, seven miles from Reading There was no 
quiet retirement for him, for he liked to be in the 
lmehght, and if not engaged in public affairs was 
fillmg his Vauxhall house and later his Hammersmith 
house with mgenious mechanisms of all sorts He 
had the misfortune to lose his sight before he died, 
and he was buried in Hammersmith Chapel He was 
four times marred and two of his wives, Carola 
(d 1674) and Ann (d 1680), are commemorated in 
Westminster Abbey Berkshire was also the first 
home of Francis Baily (1774-1844) and the last of 
David Gregory (1661-1708) and Wilham Lassell 
(1799-1880), all astronomers and all Fellows of the 
Royal Society Baily was the son of a Newbury 
banker, but his days were spent m London, where 
he helped to found the Royal Astronomical Society, 
of which he was president four times Lassell was 
one of his successors in the chair, but he began life 
as a Lancashire brewer He had several observatories, 
one at Malta , but the last was at Maidenhead, where 
he died on October 5, 1880 There was no astronomical 
society ın Gregory’s day , but he did good work as the 
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Savılıan professo at Oxford and counted among his 
frends Flamsteed and Newton There is a handsome 
memorial to him in St Mary’s Church at Maidenhead 
Leaving Berkshire for Hampshire, near a Ime drawn» 
due south from Reading, will be found the village of 
Eversley and then the town of Alton and the village of 
Selborne In the time of the Rev Charles Kingsley 
(1819-75), the rectory and the church at Eversley 
and the surrounding district were often the object of 
a pilgrimage, for Kingsley would not only have every 
man a Christian but also a naturalist. It was this 
that gave birth to his “Water Babies” His admurers 
came from every age and every class, and after his 
burial at Eversley on January 28, 1875, a naval 
officer wrote “I have been at many State funerals 
but never did I see such a sight as Charles Kingsley’s”’ 
He must have known the town of Alton, with 1ts 
botanical reputation , but he could only have known 
Wiliam Curtis (1746-99), who was born there, 
through his writings For most of his hfe Curtis was 
an apothecary at 51 Gracechurch Street, London, 
and the plaque now on the site of his house is one of 
the very few to men of science in the City Curtis 
was buried im St Mary’s churchyard, Battersea, and 
at the commemoration of his bicentenary in 1946 
steps were taken to restore his tomb Of Selborne it 
1s not necessary to write, for who has not dipped into 
White’s “Natural History’ ? Farther south in the 
county, near Winchester, 1s Sparsholt, where Sir 
George Buckston Browne ın 1945 was laid beside 
his wife, while still farther south ıs the magnificent 
Abbey at Romsey, m which are commemorated two 
most versatile and ingenious men, Sir Wiliam Petty 
(1623-87), the son of a Romsey clothier, and the 
Rev E L Berthon (1813-99), vicar of the parish for 
many years All who know about ships have heard 
of Berthon’s screw’propeller and collapsible boats, ıt 
not his nautical log, but he was also expert with 
telescopes and microscopes Petty, too, knew some- 
thing of ships, having served in the Navy, but 
anatomy, physic, music, surveying and economics all 
occupied his time and thoughts, and he, has been 
called “The Father of Political Economy” `~ 
Though the home of Fox Talbot will probably be the’ 
favourite scientific shrine ın Wiltshire, the county can 
claim among its notable men at least three who were 
original Fellows of the Royal Society The first of 
these is Sir Christopher Wren (1632-1723), who was 
born at East Knoyle, near Salisbury, the second, 
Dr Thomas Willis (1621-75), who was born at Great 
Bedwyn, not far from Marlborough, and who was 
buried ın Westminster Abbey at a cost of little short 
of £500, and the third, Seth Ward (1617-89), a 
native of Hertfordshire, who died ın London but 1s 
buried and commemorated m Salisbury Cathedral 
Wilham Oughtred was one of his instructors, and 
John Walls one of his collaborators He was first 
Savilian professor of astronomy (1649-61), then Dean 
and Bishop of Exeter (1661-67) and finally Bishop 
of Salsbury Then, too, Wiltshire can claim not only 
the Talbot family but also the Story and Maskelyne 
families, from which came Nevil Maskelyne (1732- 
1811), the Astronomer Royal, and his grandson, 
Nevil Story-Maskelyne (1823-1911), whose services 
to mineralogy at the British Museum and Oxford 
will long be remembered The home of the Story- 
Maskelynes was near Swindon, and its annals have 
been recorded in the late Mrs. Arnold-Forster’s 
“Basset Down”. Wiltshire was also the last home of 
Sir Oliver Lodge, who died on August 22, 1940, and 
was buned at Wilsford, six miles south of Devizes 
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SUBSTITUTION OF NITRIC FOR 
SULPHURIC ACID IN THE PRO- 
~° DUCTION OF PHOSPHATE 
FERTILIZERS 


By Dr G. R. DAVIES 


Chemical Research Laboratory, Teddington 


G PE ERIE acid 18, perhaps, the most ımportant 
of all chemicals, and the amount consumed 
usually provides a reliable mdex to the industrial 
virility of a country In the United Kingdom the 
annual production of the acid has increased steadily 
over the years, msing ın the past decade from about 
1,200,000 tons to more than 1,800,000 tons in 1950, 
More than fifty per cent of the recent production has 
been made from sulphur, the remainder being manu- 
factured from pyrites, spent oxide, zinc concentrates 
and anhydrite Native sulphur is the preferred raw 
material because of 1ts high purity, low shippmg 
costs and because of the lesser operating costs of 
plants burning sulphur as compared with those using 
-pyntes Considerable concern has therefore been 
caused im recent months by the statements which 
have been issued regaiding the limited extent of the 
reserves of brumstone in the United States, which 1s 
the major producer of native sulphur At the present 
rates of consumption these reserves may last only 
ten or eleven years This has led the United States 
to reduce its exports, and British rmports of sulphur 
have therefore been decreased by some thirty per 
cent Although the reserve position m regard to 
pyrites 13 much more secure, yet any conversion of 
sulphur-burning plants to enable them to use pyrites 
must cause serious dislocation and must require some 
years to complete The present position therefore 
calls for strict economy in the use of sulphuric acid 

The largest consumer of the acid in Britain ıs the 
fertilizer industry, which last year used 435,500 tons 
in the manufacture of superphosphate, while a further 
260,000 tons was employed ın the manufacture of 
ammonium sulphate A reduced production of 
sulphuric acid must lead to a decrease ın the manu- 
facture of artificial fertihzer and to a lowered pro- 
ductivity of British farm lands Of course, there are 
numerous other users of sulphuric acid, such as the 
rayon industry, of which much has been heard 
1ecently and which itself consumes more than 200,000 
tons of acid annually 

Because of the difficulties that mught arise m 
maintaming adequate supplies of sulphuric acid to 
the fertilizer mdustry, the Chemical Research 
Laboratory, Teddington, has been studying for the 
past two years the possibility of making phosphate 
fertahzers by methods which might effect a saving ın 
the amount of sulphuric acid used The most obvious 
alternative to sulphuric acid is nitric acid, for its 
production does not call for the use of imported raw 
materials, while the nitrogen value of the acid 1s 
recoverable in the form of a nitrogenous fertilizer, 
and this offsets to some extent the greater cost of 
the acid as compared with sulphuric acid Unfor- 
tunately, the action of nitric acid on phosphate rock 
leads to the production of a fertilizer contammg 
much calerum nitrate, which 1s a highly hygroscopic 
substance and causes the fertilizer to become damp 
and difficult to use Consequently, the work at the 
Chemical Research Laboratory has largely been con- 
fined to the use of mixtures of nitric and sulphuric 
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acids The action of these acids on phosphate 1ock 
leads to the formation of monocalcram phosphate, 
calerum sulphate and calcium nitrate, and thore 
seemed the possibility that the inert calcrum sulphate 
might so coat and protect the calcium nitrate as to 
prevent ıt absorbing moisture or, at least, that it 
would so slow down the rate of adsorption of moisture 
as to render the product usable without further 
treatment Actually, ıt has been found that products 
made in this way are more stable to atmospheric 
conditions than when nitric acid 1s used alone The 
Maximum amount of nitric acid which can be 
tolerated m order to give a product having a low 
absorption of moisture 1s when the mixture of acids 
contains about 2 mol of nitric acid to one of sulphuric 
Even with this mixture of acids the fertilzer made 
from ıt 1s somewhat hygroscopic if the theoretical 
amount of acid 1s used to.decompose the rock com- 
pletely, but when only eighty per cent of this amount 
1s used the material does not pick up any appreciable 
amount of moisture at relative humidities below 
seventy percent The reaction between the phosphate 
rock and nitric-sulphuric acid mixtures is quite 
vigorous and goes to completion much more rapidly 
than when sulphuric acid 1s used alone as m ordinary 
superphosphate manufacture The product also sets 
quickly to a dry, crumbly product, although ıb will 
dry out a httle further in the course of a day or two 
The fertilizer made in this way contams about 18 per 
cent of phosphate (reckoned as P,O+), of which 86 por 
cent 18 water-soluble, while 96 per cent ıs dissolved 
by 2 per cent mtric acid The nitrogen content 1s 
about 4 per cent. There is very little evolution of 
hydrofluoric acid during the reaction and virtually 
no loss of nitric acid as nitrous fumes 

Attempts have been made to include potassium 
chloride m order to provide a complete fertilizer, but 
with any substantial addition of this substance the 
products are more sensitive to atmosphere moisture 

A report on the work has been presented to the 
Fertilizer Manufacturers’ Association 


SCIENCE AND BREWING 


HETHER brewing is an art or a science con- 
tmues to be a question for debate, but ıt cannot 
be doubted that the impact of science on the brewing 
industry 1s becoming ever more insistent Economic 
conditions are enforemg a more considered use of 
raw matenals and plant, on the other hand, the 
selection of new barleys suited to changing agricul- 
tural conditions, malting for brewing, the selection 
and conservation of desirable yeasts, the development 
of acceptable disease-resistant hops and a better 
understanding of the many processes of mashing, 
fermentation, maturation and others making up what 
ıs colloquially known as brewing, are only a few of 
the numerous questions calling for scientific investi- 
gation It was timely, therefore, when the Macro- 
biological Group of the Society of Chemical Industry, 
the Incorporated Brewers’ Guild and the Royal 
Microscopical Society held a symposium on brewing 
on March 14 in the Chemstry Department, King’s 
College, Newcastle upon Tyne 
In an opening contmbution on “Beer and the 
Biochemist”, M H Van Gruisen (Newcastle Brew- 
eries, Ltd ) paid tribute to the help which science has 
given and 1s giving to the brewer ın enabling him to 
produce a stable and uniform product from unstable 
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and variable raw materials Thus, malting barley has 
received much attention from agriculturists and plant 
breeders, with the result that, through selection and 
breeding within the past fifty years, the brewers’ 
extract of normal malts has rsen by four or five 
pounds per quarter, while at the same time the 
farmers’ yield per acre has also increased 

In the hop garden the main task has been the 
continued warfare against various pests and diseases 
to which the plant 1s prone Wilt-resistant varieties 
have been bred, and these are at present undergoing 
large-scale brewing trials Hops with a high resin 
content have also been reared to replace American 
hops which are no longer available 

Finally, of the ingredients of the brew, the water 
or ‘liquor’, the composition of which ıs often thought 
to account for the pre-eminence in. brewing of certain 
areas, such as that of Burton-on-Trent, must not be 
overlooked Now, with analytical methods available 
and the effects of mimor constituents on various 
1eactions ın the brewing process better understood, 
breweries with less-favourable water supplies are ablo 
to make the necessary adjustments 

From the biochemical pomt of view, the biewing 
process 1s in effect the production of a culture medium 
for yeast The need for a thorough understanding of 
wort constituents and yeast nutrition has led to a 
considerable volume of research on starch and plant 
proteins 

During malting, enzyme systems develop which ın 
the mash tun break down the starch of the original 
barley corn mto maltose and dextrins of various 
degrees of complexity The ratio of these fermentable 
to non-fermentable products may be controlled by 
mashing conditions and are of importance to the 
brewer Maltose, by its breakdown. to alcohol and 
carbon dioxide, yields to the yeast the energy 
requred for reproduction, while the unfermentable 
dextrins give character to the finished beer 

The protem breakdown largely occurs during 
maltmg The amino-acids and some of the very 
simple dı- and tm-peptides are potentially utilizable 
by the yeast as nitrogen sources for building new 
cells These amino-acids may be used directly or 
may supply nitrogen by transamimation or deamma- 
tion, by the Ehrhch mechanism, to give the alcohol 
corresponding to the amimo-acid This factor is of 
some importance, as the resulting higher alcohols 
contribute to the aroma of the beer Of the more 
complex nitrogenous products, most are removed 
during the brewing process, but the @-globulin fraction 
survives in combined form with hop tannin Albumen 
degradation products are probably responsible for the 
head-retaiming properties of the beer, but globulin 
tannate 1s the cause of chill and oxygen hazes which 
are particularly detrimental to bottled beers 

In a second contribution, “Enzymes and then 
Significance in Brewmg”’ were discussed by Prof 
I A Preece (Heriot-Watt College, Edinburgh) He 
said that, 1f the term brewing be restricted to mean 
the preparation of a specialized medium for yeast 
growth and fermentation, the enzymes to be con- 
sidered were those of barley and malt, and the re- 
actions those concerned in malting and mashing , the 
subsequent boiling of the wort with hops mactivates 
residual enzymes and stabilizes the composition of 
the fermentable medium 

The enzymes concerned may be consideied to form 
two groups, of which the first contains the general 
metabolic enzymes already present ın the raw barley 
Particular significance here 1s attached to the de- 
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hydiogenase system, the activity of which ın living 
corns permits determimation of the germinative 
capacity of a barley sample, so giving rapid dis- 
tinction between dead corns and those which are 
merely dormant However, since the power to 
germinate 1s not accurately paralleled by retention 
of dehydrogenase activity, samples which have 
suffered a moderate degree of heat damage may give 
misleading results m the test Other enzyme systems 
in this general group include catalase, which again 
shows differences of behaviour m living and dead 
corns, phosphorylase, associated with starch syn- 
thesis, and the interlinked systems concerned ım 
aerobic and anaerobic energy release 

The second group of special metabolic enzymes 
includes many where reversibility of action has not 
been demonstrated, to some extent, these enzymes 
resemble those of the animal digestive tract It ıs a 
main purpose of malting to allow development of 
these enzymes, or—if they are already present ın the 
raw grain—to facilitate their extraction in the sub- 
sequent mashing A second main purpose is the 
modification of the hard barley grain, the mtense 
enzymic activity during germimation causing hydio- 
lysis of cell-wall and related materials, so permitting 
adequate crushing of the grain and reducing the 
viscosity of the extract obtamable, at the same 
time, a proportion of the nitrogenous material is 
hydrolysed to provide yeast-feeding compounds, and 
a-amylase ıs produced in amounts which permit 
speedy saccharification of starch to be achieved in 
the mashing process The kiln treatment of the 
germinated gram produces a malt dry enough for 
safe storage, stabilizes 1ts composition, allows control 
of the proportions of the various enzymes present, 
and adds colour and flavour 

Little cytolysis or proteolysis occurs dung the 
British infusion system of mashing, and quanti- 
tatively the main enzymic reaction 1s starch hydro- 
lysis This produces fermentable sugars (glucose, 
maltose, maltotriose) and unfermentable dextrins 
(branched and unbranched «-dextrins) as a result 
of the jomt activity of æ- and 8-amylases The heat 
instability of the latter near the temperature of an 
infusion mash (for example, 65° C) permits a high 
measure of control of the proportions of fermentable 
and unfermentable materials formed, since the 
production of maltose by -amylase ın mashing 
decreases sharply as the temperature ıs raised, while 
the a-amylase activity 1s but little affected ın the 
range 63-67° C. 

In the final session, Dr A H Cook (Brewing 
Industry Research Foundation) spoke on “The 
Significance of Microbiological Research in Brewing” 
This sigmificance does not so much extend into the 
past as reach out into the future, despite thiee 
centuries of microbiological history, this science has 
only acqmred any coherent form as a .esult of a few 
epoch-making advances, such as that of the anti- 
biotic field, of the comparatively recent past 

Consideration shows that antibiotics may have 
some, if limited, use in the brewery Subtilin 1s 
receiving attention as a preservative of foodstuffs, 
while antibiotics ın a more limited sense may play a 
part ın the orderly development of the mdividudl 
organisms comprising a normal brewers’ yeast, a 
prominent example ıs the development of Bretiano- 
myces species m maturing cultures of Saccharomyces 
cerevisee Although not of microbial origin, humulone 
and lupulone have an antimicrobial action, and the 
suggestion has been made that lupulone may offei € 
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means of ingress to the antitubercular field In 
adding to such approaches, many physical methods 
of controling yeast and bacterial growth ın the 
_ brewery have still to be explored Ultra-violet 
"M stenhzation has not been without sticcess , ultrasonic 
treatment may be of value m this way as well as in 
rapid. ‘conditioning’ (so far as protein precipitation 1s 
concerned), and cathode-ray treatment, now receiving 
intensive examimation in processing foods, may 
provide another sterihzation treatment lackmg the 
disadvantages of pasteurization 
Turning more particularly to some aspects of 
brewery fermentation, only very recently has there 
become available even a partial view of the carbo- 
hydrates and of the amino-acids and other nitro- 
genous constituents of brewers’ wort, as well as of 
ther value as yeast nutnents and substrates A 
brewery yeast, however, must obviously effect a 
composite fermentation, and m studymg the com- 
ponent parts the National Collection of Yeast 
Cultures, which will be a responsibihty of the 
Brewing Industry Research Foundation, seems hkely 
in many instances to play an umportant part Sub- 
sidiary collections of brewers’ yeasts and of genetically 
.ppure and hybrid yeasts should have a peculiar 
research interest The hybridization of yeast has 
only recently been intensively studied, mainly by 
Winge and his associates, who have provided much 
of the available data on the spormg and on the 
haplo- and diplo-phases of certain species of Sac- 
charomyces This work has proved valuable in the 
selection of hybrids for simple fermentation yeasts, 
but 1ts exploitation m the brewery has hitherto been 
less marked Such exploitation is, however, brought 
nearer by recent work of Thorne, who has succeeded 
in hybridizing several British top-fermentation 
brewery yeasts Selection of the hybrids reveals 
that flocculence 1s a genetically controlled character 
The observed segregation of the readily mutating 
hybrids makes it appear that not less than three 
genes are concerned with the appearance of floccul- 
ence, while still another seems concerned with 
Inhibiting the expression of floceulence 
* There are innumerable other pomts at which 
microbiology touches brewing These range from the 
use of insecticidal washes in hop culture to the 
importance of wild yeasts in brewery casks, from the 
disposal of potentially toxic materials by yeasts to 
the formation of valuable vitamms These are but 


a few of the problems which research in the not too - 


distant future should do much to answer 
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Mr J W. Tutcher 


By the death, on April 11, of John Wilham 
Tutcher, in his ninety-third year, geology has lost 
one of its outstanding amateur workers He will be 
remembered particularly for his many contributions 
to the study of the paleontology and stratigraphy 
of the Jurassic rocks of the Bristol district, and for 
his pioneer work in scientific photography 

é Until recent years Mr Tutcher cairied on business 
as a bootmaker m Bristol, but most of his leisure 
was devoted to geology In his younger days this 
frequently mvolved cycling out before busmess hours 
to the quarmes of Dundry Hill and, when some 
particularly imteresting bed was. bemg uncovered, 
walking back with his cycle loaded with specimens 
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When his own lameness 1s borne in mind, one could 
only marvel at his success in bringing together and 
preparmg the collections which overflowed mto all 
parts of his home Apart from numerous specrmens 
which found their way into other museums, the 
Bristol City Museum has more than 20,000 fossils 
from the Tutcher Collection, all with details of 
locahty and precise horizon At all times his speci- 
mens were placed at the disposal of other geologists, 
and many younger geologists owe much to his ready 
help He wrote comparatively httle himself, unless 
very strongly persuaded , but he contributed several 
papers to the Proceedings of the Bristol Naturalists’ 
Society and to the Quarterly Journal of the Geological 
Society For many years he worked with the late 
S S Buckman, and his name appears on the tıtle- 
pages of the seven volumes of “Yorkshire Type 
Ammonites” and “Type Ammonites’, for which he 
provided most of the photographs But his con- 
tmbution, as Buckman always freely admitted, was 
not confined to the preparation of plates, his great 
knowledge of the detailed stratigraphy of the Lias in 
particular was of great service to his collaborator 

Mr Tutcher was probably the first person in 
Britain to build a piece of equipment for the hghting 
and photography of fossils, a work ın which he 
acquired such skill that, twenty years ago, ıt was 
nearly always possible, on skimming a volume of 
geological papers, to pick out by their high quality 
the illustrations prepared by Tutcher, for in thus 
field he was always ready to help others, and it has 
been estrmated that he provided for reproduction 
photographs of several thousand fossils 

Mr Tutcher was awarded the Lyell Fund by the 
Geological Society in 1924, and received the honorary 
degree of master of science from the University of 
Bristol in 1927 He was for many years a prominent 
member of the Bristol Naturalists’ Society, of which 
he became president He was also president of the 
South-Western Naturalists’ Union His modesty and 
kindness will long be remembered by those who were 
privileged to work with him A E Trueman 
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Prof F. K Kleine 


Pror FRIEDRICH KARL KLEINE, a distingmshed 
pioneer and leader ın the field of research into tropical 
diseases of man and animals in Africa, died ım 
Johannesburg on March 22 at the age of eighty-one 

Kleme was born on May 14, 1869, at Stralsund, a 
Baltic port of Germany He was the son of a medical 
practitioner, and early decided to follow his father’s 
profession, entermg the University of Halle as a 
medical student After qualifying, he worked at the 
Pharmacological Institute ın Halle, and at the 
University Clinic m Kiel, and served also for a time 
in the Army Sanitary Service In 1900 he was 
appointed to the staff of the Institute for Infectious 
Diseases ın Berlin, and there became personal 
assistant to Prof Robert Koch, the discoverer of the 
tubercle bacillus and of the cholera vibrio In 1903 
Kleme went with Koch to Southern Rhodesia to 
investigate a disease, thought to be redwater, m 
cattle, which was causing great economic losses 
Their investigations showed the disease to be tick- 
borne and distinct from redwater, and they named 1% 
‘African coast fever’ This finding led Kleine to 
become one of the first to work on the developmental 
stages of the parasite of tick fever in dogs—a story 
which 1s still not properly elucidated Durmg 1906-7 
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Kleme was seconded for service with the German 
Sleeping Sickness Expedition m East Africa under 
Koch’s leadership His particular researches related 
to preventive measures against the disease Later 
he returned to East Africa as leader of a campaign 
against sleepmg sickness On this visit he made the 
important discovery that the trypanosome causing 
the disease ıs not carried from the sick to the healthy 
by the tsetse fly ın a direct mechanical way, as had 
been beheved, but undergoes a fairly prolonged cycle 
of development im the fly after the fly has fed on 
infected blood This discovery by Kleme opened a 
new road to investigators, and led to many advances 
ın knowledge of the epidemmology of trypanosome 
diseases 

After an interruption to research caused by the 
First World War, Kleme was granted permission in 
1921 to visit Northern Rhodesia and the Belgian 
Congo to test a new drug, ‘Bayer 205’ (‘germanin’), 
in human and animal trypanosomasis In 1926 he 
was nominated as the German delegate on the 
League of Nations International Commussion on 
Human Trypanosomiasis, and, working m Uganda, 
Kenya and Tanganyika, he mvestigated problems of 
immunity agaist trypanosomes m natives hving in 
chronic foc: of sleepmg sickness 

In 1933 Kleme was elected president of the Robert 
Koch Institute ın Berlin, where he contmued his 
researches on relapsing fever, foot-and-mouth disease, 
rinderpest, trypanosomuasis and other tropical and 
veterinary diseases, revisiting Southern Rhodesia and 
East Africa, during 1934-35, and South Africa durmg 
1936-37 In 1947 he retired to South Africa, where 
he spent the last days of his life 

Klome’s patent honesty, his conscientiousness in 
research, his sense of humour, and unvarying courtesy 
won for him many friends among his colleagues and 
British co-workers in Afmca He marned Hanna 
Ockelmann, who accompanied him on his many 
journeys and assisted him in his scientific work 
during the last thirty years of lis lıfe, and who 
survives him They had one son, who was killed in 
Bucharest ın the Second World War 

R L SHEPPARD 


Mr. A. S. E. Ackermann 


Mr A S E ACKERMANN ded at the age of 
elghty-three on April 7. He practised as a consulting 
engineer in Westminster and his work covered a wide 
range 

Though born in London, Ackermann received his 
first training at the South Afmcan College, now the 
University of Cape Town Later, in London, he was 
one of the early students at the City and Guilds 
College, where, after gaining his associateship in cvil 
and mechanical engmeermg, he was employed by 
Prof W C Unwm as his assistant, and many years 
later was elected a Fellow of the College 

Ackermann made good use of his scientific traming 
and was always an ardent advocate of adequate 
qualification for all practismg in any branch of 
science He took the degree of BSc (Eng) and 
later served as deputy chairman of Convocation 
of the University of London, after having been 
for eleven years honorary general secretary of the 
London Graduates Association He was secretary 
of the Society of Engmeers for more than thirty 
years, and for several years was the honorary general 
secretazy of the British Section of the International 
Association of Journalists 
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In the many branches of engmeermg im which he 
worked and gave advice, Ackermann’s approach was 
always scientific and logical, and for that reason he 
was an extremely good expert witness and was, 
successful in cases relating to noise and smoke 
nuisance and in ‘ancient lights’ disputes He believed 
that ıt was possible to do effective practical research 
without the use of complex apparatus, and gave proof 
of this ın 1919 when he did pioneer work investigating 
the physical properties of clay, using only household 
appliances The results were given ın three papers 
published by the Society of Engmeers, m which he 
established a critical pomt which he called ‘the 
pressure of fluidity’ 

In about 1907 Ackermann became interested in 
the development of power from solar energy, and as 
engineer to a syndicate he was responsible for the 
designs and experiments made with several plants 
The first of these was tested in America, and the 
final plant, which was tested ın Egypt, was more 
elaborate, by usmg focusing mirrors, ıt produced 
steam at a low pressure, which was supplied to a 
specially designed engine A full description of this 
test, together with particulars of all earlier attempts 
to develop solar energy, was given in a paper by, 
Ackermann pubhshed by the Society of Engineers 
m 1914 

The examination of commonly accepted statements 
which could be checked and refuted on a scientrfic 
basis attracted Ackermann, and the collection of such 
cases became an absorbing inzerest to him In 1907 
he published a collection of these cases under the 
title “Popular Fallacies”, which proved very suc- 
cessful He contimued to collect fallacies in ever 
widening fields, and ın the fourth edition of this 
work, published ın 1950, no less than two 
thousand are treated and classified under twenty- 
seven headings 

Ackermann was a familar figure at the meetings of 
numerous engineering and scientific societies and will 
be missed by many He married in 190], and his 
widow and two daughters survive him 
J S Wuson | 
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Dr. H J Finlay 


MicropaLZONTOLOGY in New Zealand has suffered 
a serious loss in the sudden death of Dr Harold John 
Finlay at his home ın Karon, Wellington, on April 7 
Born at Cronulla, India, in 1901, Finlay went with 
hus parents to Dunedin, New Zealand, within a few 
years He received his primary and secondary educa- 
tion at the Normal School there, and, after a brilliant 
career at the University of Otago, graduated M Sc 
in 1921 with first-class honours m chemistry For 
two years, as John Edmond Fellow, he did post- 
graduate work ın chemistry, and for the next three 
years was National Research Scholar m paleontology 
under Prof W N Benson For the following three 
years he was biologist to the Fisheries Branch of the 
Marine Department 

During the period 1923-31, Finlay published about 
thirty papers on molluscan systematics, mostly m 
the Transactions of the New Zealand Institute (later, 
Trans Roy Soc NZ) but some ın the Proceedings 
of the Malacological Society of London In 1926 he 
was awarded the Hamilton Prize for lis published 
work, and ın the following year he obtained his D Se 
with an outstanding “Further Commentary on N Z 
Molluscan Systematics” (L'rans N Z Inst, 57, 320) 
Other important papers are, “New Shells from N Z. 
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‘Tertiary Beds, Parts 1-3” (Trans NZ Inst, 55; 
56, 61), and “Recent Mollusca of the Chatham 
Islands” (Trans N Z Inst, 59) 

- Durmg 1933 and 1934, as part of 1ts o1l prospecting 
work, Taranaki Ouilfields and Vacuum Ql Co. em- 
ployed.Finlay to take up a study of the Cretaceous 
and Tertiary Foraminifera’ In this new field his keen 
mind and abilty for mtense application, together 
with his schoohng in molluscan systematics, soon 
produced highly significant stratigraphical results 
In 1937 he was appomted muicropalexontologist to 
the N Z Geological Survey, and ın the next ten years 
he revolutionized the status of Foramimfera m the 
stratigraphy of New Zealand with the followmg 
papers: “New Zealand Forammufera Key Species 
in Stratigraphy, Nos 1-5” (Trans Roy. Soc NZ, 
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68,69, and NZ J Se Tech, 28),° “The Foram- 
iniferal Evidence for Tertiary Trans-Tasman Correla- 
tion” (Trans Roy Soc NZ, 76), and, with J 
Marwick, “The Divisions of the Upper Cretaceous 
oat Tertiary in New Zealand” (Trans Roy Soc NZ, 
) £ 
Finlay was elected Fellow of the Royal Society 
of New Zealand in 1939, and received from the 
Society the Hector Medal and Award in 1941 
In addition to his scientific activities, Finlay was 
an accomplished musician, m later years devoting 
considerable time to serious composition A prelude 
and fugue of his was publicly performed and broad- 
cast by the New Zealand National Orchestra, and 
some chamber music trios have been broadcast by 
instrumental groups J Marwick 


NEWS and VIEWS 


Symons Memorial Medal 
F.R.S. 


TuE Symons Memorial Medal of the Royal Meteor- 
ological Society, which 1s awarded biennially for 
distinguished work ın meteorological science, has 
been conferred this year on Sir Geoffrey Taylor in 
recognition of his classical work on atmospheric 
turbulence Sir Geoffrey’s first contmbution to the 
subject arose from Ins participation as meteorologist 
m the Scotia Expedition to the Grand Bank of 
Newfoundland m 1913 This expedition followed the 
loss of the Zstame from collision with an iceberg 
in foggy weather m the Atlantic, and his work 
was concerned with the modification of temperature 
and humidity in an air mass by turbulence as ıb 
passed out to sea from a contmental area or over a 
progressively colder sea—Grand Bank fog 1s com- 
monly produced in the warm moist south-easterly 
air stream which encounters a very high gradient of 

csurface temperature in the ice-chilled waters of the 
Grand Bank area He made kite observations from 
the Scotia and was able to interpret them in terms 
of a theory of turbulence which effectively anticipated 
Prandtl’s mixing-length theory of turbulence Later 
papers followed in the Proceedings and Philosophical 
Transactions of the Royal Society, dealmg with 
momentum transfer by turbulence, the drag of the 
earth on the wind and the vanation of wind with 

“height in the planetary boundary layer In 1917 
Sir Geoffrey gave a very full discussion of the problem 
of the formation of fog over land as well as at sea, 
and devised a fog-prediction diagram for Kew 
Observatory, using methods which have since been 
elaborated by others Later he designed a very 
simple but elegant bi-directional vane for recording 
turbulent fluctuations ın the wind at right angles to 
the mean motion, and reported on his findings with 
this instrument ın his Symons Memorial Lecture to 
the Royal Meteorological Society m 1927 Other 
workers have smce made much use of this technique 
In the 1930’s, Sir Geoffrey gave new impetus to the 

y study of turbulence in ns now-famous series of papers 
on the statistical theory of isotropic turbulence This 
work ıs very wide ın scope and will find application 
in meteorology as ıt has already done m other fields 
of flud-motion study Sır Geoffrey has, ofecourse, 
also made many outstanding contributions to other 
branches of physical science 


Sir Geoffrey Taylor, 


Elliot Medal of the U.S National Academy of 
Sciences: Prof J. T Patterson 


THe Daniel Giraud Elhot Gold Medal of the 
United States National Academy of Sciences has 
been awarded to Prof J T Patterson, director of 
zoological research ın the University of Texas The 
Elhot Medal 1s an annual award and ıs given for an 
outstanding paper on orginal research ın zoology or 
paleontology Prof Patterson has made important 
contributions to genetics, particularly by lus papers 
on isolating mechanisms which have been published 
in the volume entitled “Studies in the Genetics of 
Drosophila V. Isolating Mechanisms’’, issued by 
the University of Texas ın 1947 The studies reported 
in this volume mark the culmination of research m 
the phylogeny of Drosophila by genetical methods 
which Prof Patterson initiated at the University of 
Texas more than twenty-five years ago As a com- 
bination of experimental and taxonomic investigation 
it represents a highly significant contribution to 
research on the problem of species 


Sir George Beilby Memorial Fund: Awards for 
1950 


THe administrators of the Sir George Beilby 
Memorial Fund, representing the Institute of Metals, 
the Royal Institute of Chemistry and the Society 
of Chemical Industry, have decided to make two 
awards for 1950, each of oné hundred guineas, from 
the Fund These awards have been made to W A 
Baker ın recognition of his exper:mental contribu- 
tions to knowledge of the factors determining the 
production of sound castings of non-ferrous metals 
and alloys, and Dr G Whittingham, in recognition 
of his experimental contributions to knowledge of 
the combustion products of fuels contaming sulphur 
and their effects on corrosion Mr Baker Joined the 
staff of the Assay Office, Royal Mint, London, as a 
student assistant and graduated in metallurgy at 
the University of London as an external student in 
1934 Shortly afterwards he joined the British Non- 
Ferrous Metals Research Association, where he was 
engaged maimly on such problems as the effects of 
volume changes and gas evolution ın the solidification 
of metals and alloys, fluence of alloy constitution 
and other metallurgical variables on the casting 
characteristics of the materials, and the general 
principles to be observed in developmg foundry tech- 
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niques yielding serviceable castings Recent work 
in non-ferrous physical metallurgy has included the 
equilibria between oxygen and phosphorus in molten 
copper Dr Whittingham is a Cambridge graduate, 
and mm 1942 he jomed the British Coal Utilzation 
Research Association and 1s now the supermtendent 
of the Association’s Combustion Department He 
has studied particularly the formation of sulphur 
trioxide during the pre-flame and flame combustion 
of carbon monoxide, hydrogen and hydrocarbon 
gases contammg small amounts of sulphur dioxide 
This work led to a new theory that sulphur trioxide 
could be formed ın combustion processes as a result 
of a gas-phase reaction between sulphur dioxide and 
oxygen atoms His late: work has meluded spectro- 
scopic observations on flames contammg sulphur 
compounds and on the lummescence of burning car- 
bon, and an examination of the effects of fine smoke 
particles on combustion gases contaming sulphur 
oxides 


Cadman Memorial Medal: Dr Robert E Wilson 


‘Tue Cadman Memoral Medal of the Institute of 
Petroleum has been awarded to Dr Robert E Wilson, 
chairman of the board of the Standard Ou Co 
(Indiana) After the presentation of the Medal on 
June 21, at the Royal Institution, 21 Albemarle 
Street, London, W 1, Dr Wilson will give the third 
Cadman Memorial Lecture, his subject bemg ‘‘Man- 
agement and Research in the Petroleum Industry” 
Dr Wilson was born in Pennsylvania and 1s a graduate 
of the Massachusetts Institute of Technology, he 
began his career as a research associate at the 
Institute and later was appointed a director of 
research there In 1922 he became assistant director 
of research at the Whiting Refinery of the Standard 
Oil Company (Indiana), later becoming a director 
and vice-president of the Company He was appomted 
chairman in 1945 During the Second World War 
Dr Wilson was chairman of the Committee on 
Petroleum Economics “of the Petroleum Industry 
War Council 


Engineer-Captain Edgar C Smith,O B.E , R.N (ret) 


In Nature of April 28 and May 19 are aiticles by 
Engineer-Captam Edgar C Smith on memorials to 
scientific men in Britam These articles open a series 
which we hope to publish durmg the course of the 
Festival of Britain, and are the latest of his numerous 
historical contributions to Nature, Engineering, the 
Transactions of the Newcomen Society, and other 
periodicals Capt Smith has just entered upon his 
eightieth year, having been born on May 5, 1872, at 
Newport Pagnell Hs boyhood was spent at Graves- 
end, where his father, George Charles Hooper Smith, 
kept a school After a short period at Finsbury 
Technical College under John Perry and Silvanus 
Thompson, he devoted some six years to acquirmg 
a varied workshop experience, mainly ın the West 
Country, and then, at the age of twenty-three, joined 
the Royal Navy as a direct-entry assistant engmeer 
In the next twenty-seven years he served in the 
battleships Trafalgar, Sans Pareil, Barfleur and 
Magnificent, the crusers Fearless, Carnarvon and 
Mnerva, the destroyer Oruell, on the staff of the 
traming ship Britannia, and in the Royal Dockyards 
at Hong Kong and Devonport He retired ın 1922, 
and has since devoted himself to scientific biography 
and the history of naval engmeermg, studies which 
began forty-five years ago when the Orwell sustamed 
collision damage that kept her in dock at Leith for 
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several months, thus enabling Engineer Lieutenant 
Smuth (as he then was) to explore the hbranes and 
bookshops of Edinburgh and to collect: biographical 
matenal, some of which he has deposited ın the office , 
of Nature His labours m the field of naval engineer-/ 
ing ustory have been particularly well timed, for he 
has been the means of recording the personal recol- 
lections of many naval engmeers whose service dated 
back to the days when steam was still auxiliary to sail 


Kossuth Awards in Hungary for 1951 


Winners of the 1951 Kossuth Awards in Hungary, 
which are given for outstanding work during the past 
year, have recently been announced Fifteen of the 
Awards are for 20,000 forints and sixty-nine for 
10,000 forts, making a total of nearly a milhon 
formts (about £30,000) The Awards are divided 
between four sections on natural sciences, humanities, 
arts and hterature, and social reconstruction, 
respectively , those for natural sciences are as follows, 
the value being 10,000 forts except where otherwise 
stated Agricultural Scence Prof G Ubrizsy, for 
the application of Soviet plant-protection methods 
and his contribution to the book “Handbook of 
Practical Plant Protection’ Botany. Prof R S8oé,, 
for work ın botanical science Chemisiry Prof 
E Schulek (20,000 forts), for research into chloro- 
cyanide compounds, the theory of absorption ın- 
dicators and methods of gas analysis, L Erdei, 
for work on the use of ascorbic acids in chemical 
analysis Geology Piof S Vitéhs, for contributions 
to geological map-makmg, Prof A Foldvaém, for 
research into the use of mimerals, and the discovery 
of mineral deposits, Prof M Vendel, for work on 
thé classification of ore deposits Medicine Prof 
© Kerpel-Frénuus, for research into infantile atrophy 
and exsicecative toxicosis, Prof A Babies, for 
research into kidney infections Mathematics Prof 
GQ Hajos, for work on the study of group principles , 
Prof P Rózsa, for investigations “on recursive 
functions, G Alexits, for research into orthogonal 
series analysis Physics Prof L Janossy, for 
work on cosmic rays, I, Kovács and A Buddy, 
jomtly, for work on the examimation of molecular 
spectra Technology J Kéta, of the Mine Safety 
Research Institute (20,000 forints), for research into 
mine explosions, L Heller, for work on air con- 
densing systems 


Royal Botanic Gardens, Kew: Exhibition 


By invitation of the director, Sir Edward Salisbury, 
477 members of scientifie societies and university” 
students attended at the Herbarrum and Library of 
the Royal Botanic Gardens, Kew, durmg May 4-5 
In the absence of the director through illness, the 
visitors were welcomed by the keeper, Dr W B 
Turrill, who briefly outlned the history, organization 
and work of Kew and summarized the objects of the 
exhibition that had been staged in the three wings 
of the Herbarrum A large seres of beautifully 
arranged plants and plant specimens illustrated some 
of the many lines of research on which members of 
the Kew staff are engaged There were also exhibits 
of plants of special interest to undergraduate students, 
who had come from most of the English and Welsh } 
universities Among the subjects fully demonstrated 
several may be mentioned Thirty-nine genera of 
Conifere were represented by living plants, and a 
large Series of rhododendrons in flower showed the 
range of structure in this genus The vegetation of 
South Africa, of British Somaliland, of hgh moun- 
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tains, of Kangaroo Island (South Australia) and of 
the Andes indicated the connexions between system- 
atics and ecology, as did also the germimation of 

-vhundred-year old seeds, a large series of tropical 
megaphyllous plants and a fine display of dispersal 
mechanisms in grasses Diverse evolutionary aspects 
included a most instructive series of variations of the 
central theme of a legume, leaf-shape m species and 
hybrids, variation in species of Dianthus and Tulipa, 
the mflorescence of Carex, and parallelism in Fungi 
The morphological basis of much taxonomy was 
illustrated with reference to ferns, bladderworts, 
parasitic flowermg plants, Monadenvum, heteranthy 
in orchids, the procedure in formal taxonomy, and 
bad collecting The importance of anatomical and 
biochemical aspects of plant taxonomy were demon- 
strated by reference to Sirophanthus, wood structure, 
and the vegetative structure of flowering plants 
The taxonomic basis of economic botany was shown 
with regard to wild cereals of Iraq, fence or barrier 
plants ın warm chmates, and the use of seaweeds in 
industry Large series of living specimens of plants 
of special interest attracted much attention Paimt- 
ings and drawings showed the importance of the 

work of the botanical artist Series of recently 
pubhshed books on several subjects were on view 
An unusual exhibit was that of samples of news- 
papers from all parts of the world that had been used 
in forwarding plant specimens to Kew 
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Classification of the Coli-Aerogenes Bacteria 


In 1949 a jomt Sub-Committee of the Society for 
General Microbiology and the Society for Apphed 
Bacteriology issued a report on the term coliform’ 
(see Nature, 163, 394, 1949), hıtherto used by 
medical, vetermary, agricultural and water bacteri- 
ologists to describe organisms which are of interest to 
them for different reasons and have thus been 
classified m different ways The essence of the report 
was that the word should not be used as a noun, 
that ıt describes organisms resembling Bactervwm colt 
morphologically and tinctorially but not necessarily 
dn cultural and biochemical behaviour, and that 16 
should not be~used for defining any particular 
group Later, the Society for Applied Bacteriology, 
feeling that ıt was of great importance that workers 
should be able to recognize readily organisms de- 
scribed by those working in other fields, set up a 
sub-committee to examine the methods of classi- 
fication of non-sporing, Gram-negative rods producing 
acid and gas from lactose, in the hope that uniformity 
might be established Its recommendation 1s that 
these organisms, comprisimg the ‘coli-aerogenes’ 
bacteria, should be classified mto six basic groups 
according to their behaviour m the mdole, methyl- 
red, Voges—Proskauer and citrate-utilhzation tests, 
and that further subdivision should be based on the 
temperature at which acid and gas are produced 
from lactose, and the ability to hquefy gelatm and 
pectin The nme species. thus recognized are Bact 
colt types I and II, Intermediate types I and II, 
Bact aerogenes types I and II, Bact cols type I 44° C 
negative, Bact cleace and Bact carotovorum The 
eight so-called irregular types appearing in earlier 

‘classifications have been elmmated The report 
(obtainable from the General Secretary, Society of 
General Microbiology, 35 Vulhers Road, Southall, 
Middlesex), which contains details of the preparation 
of the culture media and methods of performing the 
tests, will be welcomed by workers ım the relevant 
fields , but ıt ıs recognized that additional tests may 
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be necessary ın certam forms of research and that 
more information 18 required on some aspects of the 
problem 


Liquid Metals 


THE United States Atomic Energy Commission 
and the Department of the Navy have jointly issued 
a ‘“Tiquid-Metals Handbook” (pp 188, Washington, 
DC Govt Printing Office, 1950, 125 dollars) 
dealing with the uses and properties of the lower 
melting-point, liquid metals Although these may 
be used as coolants ın nuclear chain reactors producmg 
power, they already have, or may ın the future have, 
spheres of utility in very many other directions The 
information here collected is therefore of direct 
interest to the chemist, the engineer, the metallurgist 
and the physicist In the first chapter the industrial 
utihzation of liquid metals is considered at length, 
particularly m connexion with heat-transfer, and 
uses are mentioned which range from the already 
established practice of cooling valves in aircraft 
engines with hquid sodium, to their employment for 
reheating steam in turbine plant, the pasteurization 
of milk or in the preheating of the air for blast 
furnaces Chapter 2 ıs concerned with the physical 
properties of hqmd metals with melting pomts up 
to that of alummium, of two sodiuwm—potassium 
alloys, and of the ternary lead-tin—bismuth eutectic. 
A large amount of data of value in many branches of 
science 1s included. The chemical properties and 
laboratory techniques, the resistance of materials to 
attack by hquid metals, heat-transfer and the large- 
scale handling of such liquids are then discussed. 
Each section 1s concluded by a most valuable biblio- 
graphy This is a unique and very stimulating 
pubhcation 


Physical Society Summer Meeting in Belfast 


Tae Summer Meeting of the Physical Society will 
be held in the Department of Physics, Queen’s 
University, Belfast, Northern Ireland, durmg July 
5-7, 1951, and ıs being organized under the auspices 
of Prof K G Emeléus It will be divided into three 
sessions, devoted to (1) textile physics, (2) gas dis- 
charges and spectra, and (3) cosmic rays On July 5 
there will be a visit to the Linen Industry Research 
Association at Lambeg, and on July 7 1t 1s hoped to 
include a trip to the Giants’ Causeway Application 
forms, which can be obtained from the offices of the 
Physical Society, should be returned to Miss J 
Thompson, Physics Department, Queen’s University, 
Belfast, Northern Ireland, not later than June 6 
Applicants will require passports or travel permits 


Joint Engineering Conference in London 


Ow the occasion this year of the Festival of Britain, 
a Joint Engineering Conference will be held in London 
at the Institutions of Civil, Mechanical and Electrical 
Engmeers, durmg June 4-15, the mam purpose of 
which will be to record the contributions to the 
advancement of civilization made by engineers and 
scientific workers in Great Britam during the past 
hundred years In addition, ıt is hoped that 
distinguished foreign engineers will participate and 
outhne how the contributions from their own 
countries fit into the general pattern The mter- 
dependence of all branches of engineering and the 
ever-growing co-operation of the members of the three 
major engimeering Institutions ın Great Britam will 
be emphasized, and the Conference will be open to 
all members of the three Institutions and to members 
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of the stitutions and societies participatmg in the 
Conference of Commonwealth Engineermg Institu- 
tions and the Conference of the Engineering Societies 
of Western Europe and the United States of America 
Besides formal sessions, there will be a fairly wide 
choice of excursions and other social functions The 
proceedings of the Conference will be published in 
eleven separate parts, as follows (1) formal pro- 
ceedings at the opening and closing sessions, and 
general summary of the Conference, (2) railways , 
(3) sea transport, (4) power, (5) aviation, 
(6) engmeermg education and practical tramuing , 
(7) road transport, (8) telecommunications, (9) 
public health m municipal engmeering, water supply 
and sewerage, (10) gas industry plant, mining and 
steelworks plant, (11) electrical measurements, 
television, cables, lighting and mining Further 
details can be obtained from the Secretariat of the 
Conference at the Institution of Civil Engineers, 
Great George Street, London, S W 1 


Ray Society. Annual General Meeting 


THE one hundred and sixth annual general meeting 
of the Ray Society was held on March 29 Two books, 
“Tunicata”, by Prof N J Bernll, and “Bntish 
Water Beetles’, by Prof Frank Balfour-Browne, 
were published and distributed during the past year , 
it was announced that the first volume of “British 
Spiders”, by G H Locket and A F Milhdge, 13 
about due for distribution, and that “British 
Mysidacea”’, by the late Prof W M Tattersall, will 
follow soon after this Progress was reported on the 
volumes ‘“‘Watsonian Vice-counties”, by J E Dandy 
and'E W B H Mhilne-Redhead, and ‘British 
Sponges”, by Dr Maurice Burton Officers of the 
Society were elected as follows President, Lieut - 
Colonel R B Seymour Sewell, Vice-Presidents, Dr 
John Hutchmson and Dr Errol White, Honorary 
Treasurer, Lieut -Colonel W P C Tenison, Foreign 
Secretary, Arthur Exell, Honorary Secretary, Dr 
Maurice Burton, New Members of Council, Dr 
W S Bristowe, Captain Cyril Diver, Dr L Harrison 
Matthews and N D Riley 


Announcements 


Dr J D MOUNTFIELD, at present head of the 
research department of the British Arkady Co , Ltd, 
Manchester, has recently been appomted principal of 
the National College of Food Technology Dr 
Mounfield, who ıs a graduate of the University of 
Manchester, has worked in the past for the British 
Flour Millers Research Association, and during the 
Second World War he carried out research for the 
Ministry of Food into the drymg and storage of grain 


Dr A L Ratz has been appointed to the newly 
created chair of sheep husbandry at Massey Agrı- 
cultural College, Palmerston North, New Zealand 
Dr Rae has recently completed graduate study under 
Dr Jay L Lush at the Iowa State College, United 
States, followed by a tour of the animal breedmg 
institutions in the Umted Kingdom He has concerned 
himself with sheep breeding problems and especially 
the statistical treatment of non-numerical data 


Tae Royal Dutch-Shell Group of ol companies is 
offering a researc} studentship in geophysics, of 
value £400 a year, which ıs open to men of any 
nationality less than twenty-seven years of age on 
October 1 The studentship is tenable at the 
University of Cambridge, initially for two years, but 
it may be renewed for a third year Further details 


: 
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and application forms (to be returned by July 1) 
can be obtamed from B C Browne, Department of 
Geodesy and Geophysics, Downing Place, Cambridge 


THE Challenger Society 18 prepared to consider J” 
applications for small grants im aid of research m 
marine biology or oceanography at a recognized 
laboratory during the year June 1951-June 1952 
Applications, accompamed by details of the proposed 
research, should reach the honorary secretary, Mr 
N B Marshall, British Museum (Natural History), 
London, S W 7, before the end of May 


A sympostum on “Recent Developments and 
Techniques ın the Maintenance of Standards” will be 
held at the National Physical Laboratory, Teddington, 
during May 21-22 The standards to be discussed are 
those of primary loads, length, radioactive isotopes, 
temperature, luminance and frequency, two formal 
papers will be given on each of these topics Invita- 
tions to the symposium have been sent to various 
standards orgamizations, and the attendance will be 
fully representative of European and North American 
countries, as well as several members of the British 
Commonwealth The proceedings are to be published 
in due course 


By the courtesy of His Grace the Duke of Bedford 
the grounds of Woburn Park, Beds, are to be open 
to the public during the week May 28—June 2 
(11 am-5 pm), under the guidance of, the Fauna 
Preservation Society The Woburn Estate comprises 
about 4,300 acres of woodland and 17,000 acres of 
agricultural land The collection of foreign mammals 
and birds in Woburn Park was started by the eleventh 
Duke about the year 1895 Of the species of deer 
which can be seen, the most interesting 1s Père 
David’s Deer, which form the only herd ın existence, 
since the animal is now extinct in its native China 
Admission charges to the Park willbe adults, 28 6d , 
children, ls Further details can be obtamed from 
the Secretary of the Fauna Preservation Society, c/o 
Zoological Society of London, Regent’s Park, London, 
NW8 


IN Nature of February 18, 1950 (p 264), ıt was 
stated that the Chemische Zentralblatt had been issued 
in a combmed form, the editor, Dr M Pflucke, 
informs us that the journal is published jomtly by 
Akademuie-Verlag, Berlin, and Verlag Chemie, Wem- 
heim 


L’ Astronomie for January 1951 contains a number 
of mteresting 1tems, the first of which gives a short 
description of the photography of nebule ın mono- 
chromatic light (Ha), and the cover bears a photo- 
graph taken on November 6, 1950, at the Observatory 
of Haute-Provence On p 1 there is a photograph 
of the instrumental equipment in use at the Observ- 
atory The eighth and last of the series of articles on 
the construction of an amateur’s telescope appears, 
in which a note of warning 18 given at the end while 
a 20-cm reflector with accessories may be relatively 
simple to construct, considerable difficulties may be 
encountered in attempting to make a 30-cm tele- 
scope A short description of the appearance of the 
blue sun and moon, seen in various countries durmg 
September 26-28, 1950, 1s given, but, strange to z 
say, the author professes to be ıgnorant of the cause 
of the phenomenon The explanatıon ıs, of course, 
well known to meteorologists, and the phenomenon 
1s fairly common in countries where a large amount 
of fine dust is lable to be carried mto the upper 
regions of the atmosphere. 
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COUNCIL FOR THE PROMOTION OF FIELD STUDIES 
3. DALE FORT FIELD CENTRE 


By J. H. BARRETT 
Warden 


ALE FORT stands on the tip of a promontory 
overlooking the waters of Milford Haven in 
Pembrokeshire. When establishing its series of field 
centres, the Council for the Promotion of Field 
Studies carefully selected sites in a wide variety of 
regions. At Dale Fort there are facilities for all those 
studies based on a coast. Within three miles of the 
Centre are beaches of every degree of exposure, from 
sheer cliffs pounded by Atlantic gales, through rocky 
coves and sheltered bays to the shingle and mud of 
the flats where the Gann stream goes quietly down 
to the sea. Inevitably marine biology bulks larger in 
the life of the Fort than anything else, although the 
geographical interest of the county presents a chal- 
lenge to the geographer as clearly as the coastline 
does to the zoological and botanical research worker. 
Perhaps the only danger inherent in the superb site 
of the Fort is that the work of the Centre might tend 
to become too specialized. While making the most 
of its local opportunities, the Centre must always 
welcome workers in any subject, for the Council’s 
scheme includes historians, artists and archmologists 
as well as zoologists and botanists, No week is more 
stimulating than when artists, specialist research 
workers, amateurs and school parties are there 
together, all doing different things and each con- 
tributing some point of view in discussions that is 
fresh to the others. Any idea that the amateur 
naturalist is not welcomed would be dismissed if the 


doubter had once seen how important to a Centre is 
the enthusiasm of an amateur for his chosen study. 

Skokholm Bird Observatory is an integral part of 
the Centre. For four years an ecological survey has 
been in progress. An island of only 250 acres has 
peculiar advantages for this type of research work. 
The primary botanical maps are complete. Detailed 
analysis of the composition of certain fresh- and 
salt-water communities is progressing. Micro-climate 
stations are maintained. A mass of information on 
the distribution and population changes of many 
animals has been accumulated. Research workers 
will find much background information readily avail- 
able. Amateur naturalists who visit the Observatory, 
in numbers, learn how much more interesting their 
subject becomes as soon as a plan of work is defined 
and developed. No teaching is organized on the 
island ; this is the responsibility of the main centre 
at Dale Fort. 

More than a thousand students visit each of the 
Council’s field centres every year, a student being 
defined as anybody wishing to know more of the 
subject that already interests him. A larger number 
go to Dale to learn about the intertidal fauna and 
flora than are accommodated in any other marine 
station in Britain; they are mostly undergraduates 
and from school sixth forms. 

The unique diversity of animal life on the sea- 
shore is well known. The intensity of the struggle 
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_ beautiful arrangements within a natural community 
_ frequently stir students to curiosity and so lead them 


-to the unique pleasures of discovery. Only in a few — 


cases can schools succeed in teaching discrimination. 
It is a sad result of the present formal educational 
system that, if left to themselves, most of those 
: from school sixth forms pay more regard to words 
and diagrams written on a blackboard than to the 
evidence of their own senses. The marine biology 
courses at Dale require students to observe critically 
_ for themselves, to record accurately and to interpret 
» honestly——and quite incidentally something is learnt 
. that is useful when facing examiners. 

= © The same principles underlie all the courses. 
z Geographers are sent about the peninsula to collect 
<- geographical information. Journeys include frequent 
-stops to inspect particular features. The whole week 
is designed, however, as something more than an 
_ wnico-ordinated series of simple exercises. The attempt 
| is made to integrate the effects of geology, of meteor- 

ology and of man upon the natural scene; to show 

“how man, like any other animal, has adapted himself 
to his surroundings, and how an unbroken thread of 
continuity binds the details of the landscape together 
and so imposes a pattern on the life of man himself. 
In seeing this for thomselves, the sixth formers have 
suddenly progressed from the uncritical and auto- 
matic digestion of facts presented in tidy parcels 
ring 45-minute lessons to an understanding of the 
ing of learning lessons ab all. “In under- 
is our-only emancipation. “i Hundreds of 
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ean ever produce results: of scientific value, 


_ great extent it is left to pure research ane who - 
“use the Centres to contribute not only. thoir attitude 


to a problem.(which is an: important. contribution) p; 
but also the results. to. the Contr | toro f local 
knowledge. - : z A 
The original plans ‘of the ‘Council ‘were ‘that many Ei 
of the parties visiting its centres would have leaders. : 
responsible for the programme of work. Experience —_ 








at Dale is that very few teachers are prepared to 


teach their own sixth form in the field the most. 
rudimentary natural history>-With their large classes 
and tight schedules of work to be got through, they >> 
in general find it hard to acquire the knowledge that ` 
ean only be got from looking at Nature in. the.field, >. 
The Centre, in fact, has to teach the teachers, and 
at Dale special courses are given each. year to |. 
demonstrate the simple techniques involved. Some |. | 
training colleges now include in the sylabus a week 
at Dale as a proper complement to the work.done in. 
laboratory and library. The influence of the Centre’. 
is spread very widely in this way, and the respons: 
ibilities are correspondingly great... Quite apart from. 
the course itself, these various kinds of people gain 
something from being for a week in a building on™ 
the edge of the sea and far from the. amoko of ; 
chimneys. 
Most of the students are themselves quite. ‘strange 
to rural natural surroundings. Perhaps ten per cent 
of those still at school have never spent a night away. 
from a town before they come to Dale, and find it 
difficult. to realize that the inhabitants. of a remo 
village are not only content but actually prefer thei 
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Crystals of myoklobin. 


1, Ammonium sulphate, 3 days; 
phosphate buffer, 12 hr. ; 


X-ray beam which were consequently necessary to 
Secure a reasonable diffraction photograph appeared 
to damage them and limited the inform tion they 
\provided?, Tt has thus been of interest to study the 
various crystalline habits of the protein and to 
attempt the production of crystals in which thickness 
is of the same order as length and breadth. Some 
findings in the course of this work are presented here. 

Myoglobin (with residual hemoglobin) was isolated 
from horse heart by the method of Theorell*.*, as a 
clear, deep-red solution. Ammonium sulphate was 
added to saturation, causing precipitation of mixed 
amorphous myoglobin and hemoglobin. This pro- 
cess’ was permitted to continue for not longer than 
two hours, at 0° C., after which the precipitated pig- 
ments were swiftly separated off by suction filtration. 
(Prolonged standing in contact with ammonium 
sulphate, at this stage, produces a microcrystalline 
material which is difficult to re-dissolve.) The brown 
solid was transferred to a mortar, in an ice-bath, and 
extracted by 4M phosphate buffer (pH 6-8: 312 gm. 
WaH,PO,.2H,O + 348 gm. K,HPO, per litre). The 
extraction was carried out at 0° C. to minimize 

* denaturation and to aid solubility, myoglobin being 
less soluble at room temperature. Hmmoglobin, 
unlike myoglobin, is practically insoluble in con- 
centrated phosphate buffer’, and may be removed by 
gravity filtration of the extract. Saturation of the 
latter with ammonium sulphate (after dialysis against 
distilled water, in the cold, until freed from phosphate) 
produced an amorphous precipitate, consisting, 
almost entirely, of brown metmyoglobin. From this 
point, procedure depends on the type of erystal 
desired. 

(a) Crystallization from Ammonium Sulphate. The 
‘wheat-sheaf’ aggregates of needles (see Fig. 1), 
which seem to be frequently associated?‘ with 
myoglobin erystallized from this medium, may 
readily be produced by dissolving solid metmyoglobin, 
prepared as above, in a minimal quantity of dis- 
tilled water and adding ammonium sulphate to about 
4M concentration. The solution is left at room 
operar (18° C.) for two to three days. Pro- 
ongation of the time of crystallization, by making 
the initial water solution of the pigment more dilute, 
and keeping the material at 0° C., after addition of 
ammonium sulphate to 4M concentration, results in 
the formation of large rosettes of needles, having an 
overall diameter of about 5 mm. . 
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8; phosphate buffer, 36 hr.; 4, 


1-4, x c. 100; 5, x c. 17 


Both plate and prism forms of crystal were also 
obtained from this medium. A solution of metmyo- 
globin in water was reduced with sodium hydro- 
sulphite, and a stream of carbon monoxide passed 
through. The resulting carbon monoxide- myoglobin 
solution was.dialysed against saturated ammonium 
sulphate in an atmosphere of carbon monoxide for 
three days at 0° C. Insoluble debris was centrifuged t 
off and the clear solution set aside for three to four 
weeks at 0° C., when ‘plate’ crystals of carbon 
monoxide -myoglobin were obtained. These a 
in the form of regular hexagons, but their true habit 
has not as yet been confirmed. (Keilin and Schmid 
have reported similar crystals from whale myo- 
globin’.) These crystals were kept for a further 
three to four weeks at 0° C., transforming into prisms 
of considerable thickness ; these occurred in clusters, 
however (Fig. 2). 

(b) Crystallization from Phosphate Buffer. Typical 
plate-crystals, in the form of irregular hexagons, such 
as those described by Rees*, are easily obtained by 
saturating a quantity of 4M phosphate buffer, at 
0° C., with freshly precipitated, amorphous metmyo- 
globin: insoluble material is filtered off, one-third 
of its volume of distilled water is added, and the 
solution is left at 0° C. for one to two days (Fig. 3). 
When a buffer of pH 6-2-6-4 was employed, the 
plates obtained were rectangular, some individuals 
having an ‘incomplete’ corner, not unlike the erystal 
of cholesterol. If, however, crystallization from the 
phosphate medium is speeded up by allowing a 
saturated (0° C.) solution of metmyoglobin in 4M 
phosphate to stand at room temperature, there 
appear, in 12 hr., sheaves and rosettes of needles, 
exactly corresponding to those obtained from 
ammonium sulphate after two days (Fig. 4). On the 
other hand, just as prolongation of crystallization 
time from ammonium sulphate eventually yielded 
erystals having an appreciable depth, so, too, 
crystallization from phosphate buffer, after four weeks, 
produced ‘solid’ forms. This occurred, on several 
occasions, merely by keeping the plate-form crystals 
at 0° C. 

At other times, and also at 0° C., when the initial 
concentrated solution of metmyoglobin was kept 
absolutely still, on a shock-absorbent mat, ‘solid’ 
crystals appeared without the previous production 
of the plate form. These crystals grew as separate 
cuboids, exhibiting no tendency to aggregate (Fig. 5), 
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secured, To accentuate this effect, a small hollow 
vessel, of high thermal capacity, was constructed and 
placed in a room. kept constant at 0° C. Heating coils 
beneath the vessel were connected to mains electricity 
. supply. through a mercury switch, the latter controlled 
< by a clockwork motor driving an eccentric cam, and 
go arranged that the circuit was complete or broken 
. for periods.of 13 hr. alternately. The apparatus was 
©. adjusted to give a repetitive variation in temperature 
< -from.0° C. to 20° C. It has been found that solutions 
< c of freshly prepared and precipitated metmyoglobin, 
- in 8M phosphate (pH 6-8: 234 gm. NaH,PO,.2H,O 
261 gm. K,HPO, per litre), of concentration 5-10 
mgm. metmyoglobin per ml., if kept absolutely free 
from vibration within the vessel described, will 
produce a cuboidal (or rhomboidal) prism habit of 
` crystal in three to four weeks. Concentrations greater 
or less than those in the range given are apparently 
“mot so satisfactory, under the conditions described, 
_ for producing ‘solid’ forms. From the points of view 
of shape, and of the absence of aggregation, such 
srystals are suitable for X-ray analysis, but they are 
nclined to be small. Further work, designed to 
increase their size, is continuing. 
<I wish to thank Prof. D. Keilin for his advice and 
encouragement. I am also grateful to Mr. D. P. 
<. Gatherum, of the Low Temperature Research Station, 
for the photomicrography and to Mr. A. Snow for 
` constructing the crystallization vessel. 
This work was carried out as part of the joint 
— programme of the Food Investigation Organization 
' of the Department of Scientific and Industrial 
» Research, and of the Scientific Adviser’s Division, 
. Ministry of Food. [Dec. 8. 
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RADIO OBSERVATIONS OF THE 
AURORA ON NOVEMBER 19, 1949 
By N. C. GERSON 


Geophysical Research Directorate, AF Cambridge Research 
Laboratories, Cambridge 39, Massachusetts 


PHENOMENON long known to the radio 

amateurs was observed on November 19, 1949, 
over the. north-central and north-east portions of the 
United States and over the adjacent regions of the 
Dominion of Canada. 








so that they cannot communicate with each other 
during normal ionospheric conditions. During periods 
when visible aurora is present, however, these stations | 
may establish contact with each other by means of 
auroral interaction only when the directional antenna | 
at both locations are: directed ‘northwards’. : 

The radio signals received when the waves arè 
returned from the north are characterized by several 
distinct features. Usually the received signal is 
modulated both markedly and rapidly, “Also, the. 
constant and variable fading which accompanies this 
type of radio contact is sufficient to discourage the. 
use of radiotelephone during the period when com- 
munication is possible. Thus, to maintain’ (auroral) : 
radio contact between the two stations concerned, it 
is often necessary to employ continuous wave trans- 
mission. In any event, either when utilizing radio 
telephone or continuous wave emissions, the received * 
signal has a characteristic flutter and tone which 
seems to be typical of auroral interaction. 99. 

Through an examination of reports of auroral 
interaction, it seems possible to describe the existence 
and the spatial extent of a polar aurora even during 
periods when the sky is obscured. An example of 
the -method is described below. . These data wore 
obtained during the period 2355 Greenwich Me 
Time, November 19, 1949, to 0145 c.m.7., Novemb 
20, 1949. In this time interval, more than fifty-two 
reports of auroral interaction were made by thirty 
seven radio amateurs in twenty-one different localities ” 
in the United States and the Dominion of Canada, 
The operating frequency at which the radio contact: 
was established was about 50 Mc./s. The observational — 
material is plotted in the accompanying diagram, where | 
each line connects the location of the two amateur 
stations which established communication by means 
of auroral interaction. Paa 

In analysing the observations, it was assumed that 
the portion of an aurora which has the greatest light. 
intensity was also that portion which allowed auroral | 
interaction to take place. By far the most commonly — 
found altitudes of the lower ‘edge’ of the aurora 
borealis is 100 km.1, and the maximum light intensity 
in the case of arcs, draperies and drapery-shaped arcs 
is 5-10 km. above the lower edge**. Thus, the region 
causing auroral interaction was considered t6 lie in 
the altitude range 100-110 km. above the earth’s 
surface. Under these conditions, it becomes possible 
to delineate the geographical extent of the auroral 
projection. 

With an altitude range of 100-110 km. as the 
auroral reflexion region, the extreme southern border 
of the aurora is limited to a distance of about 1,150 km. 
from the southernmost stations. This distance allows 
the tangent ray from the southernmost. transmitter 
to be returned from the aurora. As some stations 
in radio contact with the most southerly statior 













© were located several hundred kilometres to thé 


north, it may be concluded that the angle between 
the auroral reflexion surface and the tangent ray was 
acute. 

In reducing the observations,ray paths were drawn 
to a reflecting surface lying just within the tangent. 
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MINI pH METER 
CAT. No. M4971 


The introduction of this small and compact pH Meter 
has successfully met the demand for a portable self-con™ 























tained instrument for laboratory or field use. Simplicity 






of operation and the few controls required make it par- 
ticularly suitable for unskilled workers, and the patented 
circuit ensures stability, with freedom from 








error even when using high resistance glass 
electrodes. Accurate readings can be obtained 
within one minute from switching on. 












SPECIFICATION : 








Range : 0-14 pH units reading to 0.! pH per 
division. 
Accuracy : 0.05 pH unit. 
Batteries : Internal |.5-volt and 15 volts. 
Valve : Electrometer triode. 
Consumption : Less than 0.1 watt. Weight 8 Ibs. 
Case : Laminated bakelite with lid and strap. 8° x SY" x 5° 






Further details in List 105S. 


DORAN INSTRUMENT CO. LTD. 





STROUD, 





hen. RODD 
DSc; A-C.GiL,-D.1.C. 
- Editor 


> CHEMISTRY OF }|| QUANTITATIVE ANALYSIS: 


A THEORETICAL APPROACH 


CARBON -| 0 none. 
| By W. Rieman, Professor of 


Analytical Chemistry, Rutgers 


COMPOUNDS al] Bamar Nanan aire 


In this new edition of a well- 


Chairman of the Advisory Board known text, laboratory proce- 


Sir ROBERT ROBINSON | dures have been extensively 
FRS revised, either to give more 
O.M., F.R.S. detailed and lucid instructions to 


SUBSCRIPTIONS at the lower pre- a KOA, a Seno ie 
publication rate are now being booked ibi foie EA 
for this great reference work for which ; 
Professors of Organic Chemistry at six 
British universities constitute the Advisory 
Board. Consult your bookseller or write 
to the distributors. : f 
Five volumes, 1951-4: about 600 pp. each. i McGRAW-HILL 
Subscription rate, 14s. 6d. per 100 pp. | if Publishing Co., Ltd. 
Total price about £30-£35. Aldwych House, 


London, W.C.2 





Published by ELSEVIER. Details from 
CLEAVER-HUME PRESS, LTD. 
London: 42a South Audley Street, W.1 








-pages of references to families, genera, and species of the class Lichenés, she 
in ten volumes with one index volume, was begun in 1922 and completed ir in ‘1940. ‘It includes 
all references up to 1940 on lichens and their synonymy, thus making it a concise and complete 
eee guide. It also includes the varieties and forms of about 15,000 species. 


All the references pertaining to lichenological publications now scattered ‘through: the Be 
Coa are brought together here. Students of lichenology and closely related fields, especially $ 
those in charge of curating private or public herbaria, will find this set a “‘must’’ in order to. 

: enable. them to cite literature, trace synonyms, ascertain proper taxonomic relationships, and, a 
in general, to answer a multitude of questions. Since the complete original work is very difficult _ 
to obtain, its reproduction will add immeasurably to our now inadequate basic reference 
material i in lichenology. ae 


: : 9 Volumes and Index Volume, Berlin, 1922-1940, 7,360 pages. 


Cloth bound set, 
JOHNSON REPRINT CORPORATION 


125 East 23 Street, New York 10, N.Y., U.S.A. 


NEW MODEL THE ORIGINAL BRITISH MANUFACTURER 
_Ross—Barr & Stroud Binoculars of MICROSCOPICAL STAINS and REAGENTS 


_ _instock GEORGE T. GURR 
ec F ) 136, New Kings Road, LONDON, S.W.6 
ECON DHAN D MICROSC OPES Catalogue Y8 and literature on application 
atson “van Heurck”, monocular and binocular bodies, 
eps, 3 objs., case, £75 /0/0 ote thts 
Watson “Edinburgh H”, 2/3 in., 1/6 in. obis. £35/0/0 k — 
Watson “Service”, 2/3 in., 1/6 in., 1/12 in. objs. £38/10/0 *. 
staon “Service” (stand only), latest model, in case (i new}, x Su ga rs & Bacteria 
£15/15/0 A monograph prepared primarily for actual users 
Note name BROADHURST, CLARKSON & CO. LTD. Kerfoots Bacteriological Sugars and Biochemical Reagen! 


a _ address: 63, Farringdon Road . London . E.C.I Have you had your copy of this interesting booklet?) 


28 mins. from Farringdon Street Metro. Station) ` Free on request from ; 
THOMAS KERFOOT & CO.-LTD., Vale of Bardsley, Lancashire 


RHEINBERGS MANSFIELD | 
quick ORR measurements: we comedi OIL-GAS APPARATUS 


— » FOR 
Crossed Scales Eyepiece Micrometers 

; (Horizontal and vertical scales. crossed in the centre) LABO R ATO RI ES 
Ref. E17 10mm. z i Price. [8/9d. each, This plant is designed to provide a supply fi 
8. 5mm. in 100 parts net, post free laboratories which are out of reach of the arina 

: : town’s gas supply. ae 

mplete booklet of Eyepiece and Stage Micrometers from ` The gas is made in a simple manner irom. any heavy | 

HEIN ERGS. LTD., . 57-60 Holborn Viaduct, London, E. C.i oil, such as paraffin, and gives perfect oxidising and 


“CENtral 2717/8 eo seducing flames, 


a RATI IC U T E S b . MANSFIELD & SONS l 
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Biology 
An Introduction to Medical and Other Studies 
P. D. F. MURRAY, M.A., D.Sc. 


„This book, which is profusely illustrated, covers a wide field and is eminently suitable 
for all medical students reading biology among their preliminary sciences, and all 
tudents taking Biology in the Higher School Certificate and Intermediate Science 

(including Agriculture) Examinations. 

_ “Written simply and clearly, this work is just what a really good text-book of biology 
Should be—not merely a compilation of dry descriptions but also comparative and 
‘€xegetic, with the accent on evolution. ... The reader’s attention is held throughout, 


























_ from unicellular animals and plants to vertebrates, with the aid of 381 beautifully -- 
lear illustrations.” ~The. Lancet. 25s. . 


The Elements of 
Mathematical Analysis _ 
cham, Le em Volumes I and H x 
J..H. MICHELL, M.A., ERS., and M. H. BELZ, M.Sc., M.A. BOs 
cent developments in science and engineering have been very largely an outcome =o 
rogress in the higher branches of pure mathematics; in consequence, those who 
lesire to study the former subjects cannot properly understand the essential features 
of these developments, or hope to engage profitably in further research, unless they 
ssess adequate mathematical equipment. In these two volumes, Professors Michell 
ind Belz have prepared a course of mathematical analysis which, while adapted to 
the particular needs of students of science and engineering, differs from other works 
of this type in that it is rigorous and on modern lines so far as mathematical principles 
are concerned. Little previous knowledge is assumed. chases 
Volume I. Second edition, 40s. ä Volume II. Second edition, 40s. 





Electrons and Holes in Semiconductors 
os ihe With Applications to Transistor Electronics. E 
a WILLIAM SHOCKLEY a 
ee Member of the Technical Staff, Bell Telephone Laboratories, inc. EEE 
-This book has been prepared to provide a practical theoretical and working knowledge 
of the properties and uses of transistor devices for electrical engineers, physicists, ; 
designers, and students, whether or not they possess the mathematical knowledge 
formerly essential to an understanding of quantum theory or wave mechanics. The 
arrangement and content are based upon a series of lectures given at the Bell Telephone 
Laboratories. Mlustra:ed with diagrams. 73s. 6d. 
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The Essential Oils 
Volume 1V—Individual Essential Oils of the Plant Families — ae 
: Gramineae, Lauraceae, Burseraceae, Myrtaceae, Umbelliferae, and Geraniaceae 


_ ERNEST GUENTHER, Ph.D. Pe EEES 
Vice-President and Technical Director, Fritzsche Brothers, Ine, New York 


Following the principle established in Vol. lI} of this series, the present volume 
consists of monographs on individual essential oils, arranged according tothe botanical — 
family of the plants from which they are derived. _ The important oils from six families 
are included. The author has again purposely avoided adherence to any. strict 
taxonomic system in the sequence of these plant families, believing that the ordet 
_ followed here allows for greater flexibility in the practical use of the work by ‘the 
essential oif producer, chemist and dealer. ~~ a 
- Mastrated with photographs and diagrams. = 


8410s. 0d, 
Allp as 
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STABILAG INFRA-RED JACKETS 


For RESEARCH « INDUSTRIAL UNIFORM HEATING a 


ES a ES ES SE i 


CONVENIENT Sources 
For Over 3400 Dependable 
Organic Chemicals 


Eastman’s extensive production facilities, staff 
of skilled organic chemists, and rigid quality con- 
trol have for a generation served the world’s labo- 
ratories with high quality organic chemicals. 

For research, for analysis, and for industrial re- 
quirements there are now over 3400 different 
compounds that can be obtained through con- 
venient distributors. The following establish- 
ments will be glad to furnish you a catalog and 

- assist with your orders. 


EASTMAN ORGANIC CHEMICALS DEALERS 


AUSTRALIA 


H. B. Selby & Co., Pty. Ltd. 
254A George Street 
Sydney 


INDONESIA 

N.V. Chemicalienhande! 
Rathkamp & Co. 

Djalan Madja Pahit No. 18 


H. B. Selby & Co., Pty. Ltd. Djakarta 
393 Swanston Street ITALY 
Melbourne, C.1 i 
Lepetit S, A. 
AUSTRIA Via Carlo Tenco, 34 
emeincrerks Wien G.m.b.H. Milan 
40, Rennweg 
Vi ond ee es 
empti orme Prosser on ©. 5 
BELGIUM New Zealand Drug Co., Ltd. 
Analis, S. A. P. O. Box 319 
14, Rve Dewez Dunedin, C.1 
aoe $ NORWAY 
AR! Nerliens Kemisk-Tekniske 
H. Struers Chemiske Laboratorium Aktieselskop 
Skindergade 38 Tolibodgt. 32 
Copenhagen K Oslo 
FINLAND PORTUGAL 


ing. G. W. Berg & Co. 
Fabiansgaton 14 
Helsinki 


Sampaio Baptista & Santos, Lda. 
Rua dos Correeiros, 113-3° 
Lisbon 


H 
upyana Oy. SOUTH AFRICA 
Helsinki Kodak (South Africa) Limited 
RAN! "Kodak House” 
r as , C/o Shortmarket and Loop Streets 
Tovzart & Matignon Cape Town 
3, Rue Amyot 
Poris-Ve SPAIN 
GREAT BRITAIN Establecimientos Jodra 
Kodak Limited Apartado 435 
Kirkby Madrid 
Liverpool Cosimiro Busquets 
HOLLAND Paseo de Gracia, 11, 4°, 4a 
N.V.Héllond-IndieAgentwren Mi, parenone 
Wi A ir and-Indie Agenturen Mij. SWEDEN 
139 De Ruyterkade Rudolph Grave A/B 
Amsterdam-C Box 3082 
INDIA Stockholm 3 
SWITZERLAND 


British Drug Houses (India) Ltd. 
imperial Chemical House 
Ballard Estate 

Bomboy 1 


Eastman Organic Chemicals 
for science and industry 


Dr. Bender & Dr. Hobein AG. 
Riedtlistrasse 15a 
Zurich 42 


Distillation Products Industries 
Eastman Organic Chemicals Department 
Rochester 3, N. Y., U.S.A. 

(Division of Eastman Kodak Company) 
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"Tue new electrical jacketing brings liquids smoothly 

to the boil without bumping; the heat-distributing 
properties of the system are such that if an empty vessel 
is left in the switched-on jacket the element temperature 
will not rise above 550°C., the highest temperature glass 
cloth will comfortably withstand. A most important 
point is that the element will not burn out as a result 
of a falling level of liquid, even if the vessel empties. 





12 months 
guarantee 


Flask and Funnel Jackets 


Only obtainable 
direct 


WRITE OR PHONE FOR DETAILS 


THE STABILAG CO. LTD. 
PHONE: BIS 8604-6822 

ONE, BROAD STREET BUILDINGS, 

LIVERPOOL STREET, LONDON, E.C.2 


a 
——sEFCUETET 


PRICE 


£20 . 5s. Od. 


(Complete with in. and 
4 in. objectives with No. 2 
ond No. 4 eyepieces) 


Polished wooden ~ 


THE BRITEX 
STUDENT 
MICROSCOPE 


STANDARD R.M.S. 
ACHROMATIC 
OBJECTIVES 


STANDARD 
HUYGENIAN 
EYEPIECES 


COARSE AND FINE 
FOCUSING 


DOUBLE NOSEPIECE 


BUILT-IN 
ILLUMINATION 


DAYLIGHT FILTER 

PATENTED STAGE 

STAGE LEVELLING 
DEVICE 













its design is the 
result of many years 
of research and ex- 
perience on the pro- 
duction of a high 
quality, soundly con- 
structed and reason- 
ably priced micro- 
scope. 


Literature on request > 


SCIENTIFIC 
BRITEX (instruments) LTD. 
Manufacturers of Microscopes, Magnifiers, Telescopes, etc. 
523-4, Bank Chambers, 329, High Holborn, London, W.C. 
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PAL 


CHEMICALS 


FOR ALL 


PLANT GROWTH SUBSTANCES 
for RESEARCH 


SELECTIVE AND NON- 
SELECTIVE HERBICIDES 
for FIELD TRIALS 


If you have not received your copy of our list 
issue No. 5, write to: 


PAL CHEMICALS LTD 


BALTIC HOUSE, LEADENHALL STREET, LONDON, E.C.3 











TECKRNIQUE 


A JOURNAL OF INSTRUMENT ENGINEERING 


FREE 


MININ 
ON REQUEST 


MAIL THIS COUPON 


MUIRHEAD & CO. LTD. BECKENHAM * KENT ENGLAND 
Please place my name on your mailing list for “ TECHNIQUE "' 












MUIRHEAD & CO. LTD. 


PRECISION ELECTRICAL INSTRUMENT MAKERS 





ratten 


MUIRHEAD 


LELE SETE ZTEDETEETE OE r 







Telephone: BECKENHAM 0041 
Telegrams & Cables; MUIRHEADS ELMERS-END 











CLEAN OIL-FREE AIR 


The Hymatic diaphragm air compressor unit provides air 
free from oil vapour and is therefore especially suitable 
for raising liquids which must remain uncontaminated. 
Itis compact and requires neither lubricationnor upkeep 
of any kind. The free air delivered is 1 c.f.m. at 10 p.s.i. 
(for liquid displacement this is equivalent to 200 gallons 
per hour). The maximum air pressure is 30 p.s.i. 

The Hymatic diaphragm air compressor has many ap-" 
plications in laboratory and instrument work. There are 
three models available, Type DP.6 as illustrated is 
electric motor driven. Type DP.8 is pedestal mounted 
and belt driven. Type DP.9 can be used as a vacuum 


pump. Please send a postcard for leaflet HEC.541/62. 


Hymatic 


DIAPHRAGM AIR COMPRESSOR 


THE HYMATIC ENGINEERING CO. LTD., REDDITCH, WORCS 



































AUSTRALIAN JOURNAL 






a PHAR : nereniear CODEX 
= 1949 ae 


Prescribes standards for and gives: -comiprehensive : 
details of the. action, -uses, and methods of — 
administration of over 1000 substances used in _ 
-medicine—vegetable and animal drugs, synthetic . 
chemicals, antibiotics, biological prod Other 
sections provide standards for and information on 
blood products, surgical sutures, ligatures and: 
dressings. 


There are nearly 900 formule of tested pharma- 
ceutical preparations; appendices. give details obes 
tests, reagents, methods of sterilization, etc. 


Pp. xxv + 1563. -Price 639. (inland postage is) i 
Interleaved (2 Vols.) 90s. (inland postage 25.) _ 


JOURNAL OF PHARMACY ' 
AND PHARMACOLOGY | 


A monthly journal containing records of origina ; 
research in pharmacy, pharmacology, chemo- 
therapy, biochemistry and allied subjects as well 
as abstracts of papers on these subjects publish 
in leading scientific journals of the. world 


Annual subscription 40s; Members 25s, 
Remittance with order is requested ; 

THE PHARMACEUTICAL PRESS 
17 Bloomsbury Square, London, W.C 1 





| SCIENTIFIC RESEARCH 


“O SERIES B—BIOLOGICAL SCIENCES 


Editor: Dr. N. S. Noble 
"Editorial Beard: Professor F. M. Burnet, Profesor E: J: Hartung, 
Professor L. H. Martin, Professor J. G. Wood 


GONTENTS FOR VOLUME 4 NUMBER 2 
MAY 1951 


The Physiology of Growth of Apple Fruits. I, Cell Size, 
Celi Number, and Fruit Development, By Joan M. Bain 
and R. N, Robertson 

The Physiology of Growth of Apple Fruits, I. Respiratory 
and Other Metabolic Activities as Functions of Cell 
Number and Cell Size in Fruit Development. By R. N- 

R <- Robertson and J. F. Turner 

The Effect a Applied Phosphate on the Uptake of Zine by 
: tax. By j. F. Loneragan 
The Transmission of Witches’ Broom Virus Disease of 

Lucerne by the Common Brown Leafhopper, Orosius 

3 argentatus (Evans). By G. A. H. Helson 

A Study of Some Aspects of the Feeding of the Jassid 

Orosius. By M. F. Day and Anne McKinnon 

‘The Mechanism of Secretion by the Salivary Gland of the 

—- Geckroach Periplaneta americana (1.).. By M, F, Day 

The Occurrence of Barium and Strontium in Insects, By 

D. Fe Waterhouse 

The Mode:of Action of Phenothiazine as an Anthelmintic, 

“The Uptake of 35 S-Labelled Phenothiazine by the 

“Tissues of Nematode Parasites and their Hosts, By 

is “Marian Lazarus. and W. P. Rogers 

Separation. of Saturated Mono-Hydroxamic Acids by 

_ Partition Chromatography on Paper, By Adrienne R. 

“Thompson 

4:0. Studies on the Depilatory Activity of Sodium Sulphide and 

i Some Related Compounds, By J. M. Gillespie 


Annual Subscription: £$ 10s. Od. (Australian) 
Remittances by international Money Order to: 
The Secretary, Commonwealth Scientific & Industrial Res. Org., 
314 Albert Street, East Melbourne, C.2, Vie., Australia. 










































































































EEPEES: Wicroscopes and other 
a5 LIMITED Sanli ic Instruments. 
35 Beak Straol, Ragont Sirest, London, Wa 


Overhauls, re-lacquering and repairs. 
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30,000 references concerning the 
-~ uses of iodine and its compounds in 
medicine, pharmacy, veterinary science 





_ and chemical industry are at your 
disposal in the files of the 
Chilean Iodine Educational Bureau. 
Some of this information is reviewed 


in the following publications : | ae as e 
“| INDUSTRIAL HORIZONS The ONLY British Chemical Compendium. 


CATALYTIC CHEMISTRY i "A g 
THE TECHNICS OF IODINE . q F A R A D A Y 9 Ss 
[ENCYCLOPEDIA 


_ ODIZED SALT (W. ‘ORLD GOITRE SURVEY) 
| HYDROCARBON COMPOUNDS 


Other titles will follow. Meanwhile, if you do not: < 

find what you want in our literature, please consult 
Cus. . There is no charge for the publications of the. 

Order now or ask your. reference 

_ library to hold it available for your use 

os See our advt. inthe March 24th issue: 


ee _ Bureau, or for its advisory services, 
CHEMINDEX LIMI ED (Now) 


- 76, CROSS ST., MANCHESTER 2 


Scientific Circulations Ltd. | 


“We have extensive stocks of Technical journals, Periodicals 
and Textbooks. Special terms for Technical and Commercial 
Libraries. Ali Scientific and Technical publications purchased, 


ill, Eastbourne Mews, London, W.2 o 


Telephone: AMBassador 5457 
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fic Books of 1 1951 


A CENTURY OF 
TECHNOLOGY 


ted ‘by Percy ‘DUNSHEATH, €.B.E., DiSc., M.A. 
; ident. of the Institution of Electrical 
< Engineers - f 


enjoyable reading both to the 

and to many educationists -~ the 

e assembled with remarkable diligence 

of the leading dispoverice which contribute 
advan heir particular field. "~The 


RY OF SCIENCE 
HERBERT DINGLE, D.Sc. 


r of History and Philosophy of Science in 
the University of London 


‘Richly stimulating and informative symposium 
nd strongly to be recommended.”’—Sir Henry 
Dale, O.M., in The Sunday Times, 


sare illustrated and priced at 15s. each. 
riptive Hafler sent on request. 


TCHINSON’S 
Scientific & Technical Dee 


HUTCHINSON HOUSE LONDON, W 
A ETEEN : 2a 








 GRATICULES 


now using so many modern methods of processing 
ee “gather graticules on glass that we can find a 
glais engraving and printing problems, 


4AWKSLEY, 389, ARCHWAY RD., 
IDON, N.6. MOUNTVIEW 3902 


STOCK 3,000 STANDARD SIZES 


PPER BRASS ALUMINIUM 


EL°S1LVER BRONZE DURALUMIN 
BAR, SHEET. STRIP, WIRE, -TUBE 


List H. ROLLET ê ie No Quantity 
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RW AND ARNOLD 3 & Co 


Coslada 
Grassland Products 
STEPHEN J. WATSON 

MSC., D:SG., FRAG. . ; 
224 pages. 59 Illustrations. 21s. one 
Ready MAY : 


Scientific Principles of Plan 
Protection 


H. MARTIN 
DSC., A.R.GS., FRC, 
Third Edition 
397 pages. 255. net. i 
Leguminous Forage Plants 
D. H. ROBINSON 
PH.D., B80; NDA 
i Second Edition. 

127 pages. 35 Drawings. Bs. 6d. net. 
Bacteria in Relation to the 
Milk Supply 
Cc. H. CHALMERS 
B.SC., N.D.A 
Third Edition 
280 pages. 95.. Illustrations. œ. net, 
Plant Ecology 
HILDA DRABBLE 


rgo pages. 12. Plates. ros.) 6d. net, 


An Introduction to Industrial = | 


Mycology 
G, SMITH 
M.SC., F.R.LC. 
Third Edition 


287 pages. 143 Photomicrographs, 24s, net 


The Louse 


PATRICK A. BUXTON 
C.M.G, FRS: 
Second Edition : 
172 pages. 47 Diagrams. — 10s. Gd. net. 


-The Arachnida © 
T. H. SAVORY 


MA. 


230 pages. 99 Illustrations, 8 Plates. 25s. net, We 


The Stock of Salmon 


WJ M: MENZIES: 
F.R.S.E. 


98 pages. 18 Iustrations. 7 Maps. of nek: Ae 


“MADDOX STe LONDON, Wat a 
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another step forward in Lens 


design by Wray 


CORRECTION FOR FLAT FIELD. 
CORRECTED FOR YELLOW FLUOR- 
ESCENT SCREEN AT 16:1 REDUCTION, 
DESIGNED BY WRAY (DEVELOPMENTS), 
LTD., FOR 35 MM, CINE RADIOGRAPHY 








SINGER MICROMANIPULATOR 
(patent application 11559/48: Foreign patents pending) 
As described by Barer and Saunders-Singer, Q.J.M.S., Vol. 
89. pp. 439-74, Dec. 1948 





For all normal and 
many difficult fluids 


the standard Saunders Diaphragm Valve with its 
isolated mechanism is the most practical of controls 
Glandless, leaktight construction and flexible closure 
are features which commend its suitability for 
handling fluids, both under vacuum and pressure 








Technical Handbooks on request 
SINGER INSTRUMENT COMPANY LIMITED 
Fountain Court, 83 London Street, Reading, Berks., England SAUNDERS VALVE CO. LTD. 


Manufacturers also of the Singer Microdissector CWMBRAN MONMOUTHSHIRE 
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_INTERFERENCE FILTERS, 
NEUTRAL BEAM-SPLITTERS, etc. 
produced by High Vacuum deposition of films on glass. 


Filters of the Metal-dielectric type use light interference 
to give a selective transmission of any colour in the visible 
spectrum within narrow limits of wave-length. 





Ali-dielectric Narrow-band Colour Filters are a new ad- 
dition to the range of Barr and Stroud narrow-band 
interference filters. They give a high transmission over a 
relatively marrow band of the visible spectrum, as, for 
example, in equipment dealing with low intensity sources. 


CIRCULAR GRADED NEUTRAL FILTERS 


These are a recent development in H.V. film deposition and are designed for the general control of light 
= transmission In optical instruments, e.g., comparator photometers. 


BARR & STROUD LTD, 


Head Office and Works London Office: 
ANNIESLAND, GLASGOW, W.3 15 VICTORIA STREET, S.W.1 

















BRAND MICHROME BRAND 


MICROSCOPIC STAINS & REAGENTS 


chosen on merit for exhibition 
Festival of Britain ( Dome of Discovery) ` 





Giemsa May Grunwald 


Acridine Yell i Janus G Nile Blue, et Or ani . 

ow anus Green ile Bius, etc, 

ees: ee ganic Chemicals 
EDWA RD GU RR LTD List No. 37 of the Eastman Kodak Company 


42 Upper Richmond Rd., East Sheen, London, S.W.14 





Telephones: PROspect 7606 and 8051 contains the names of over 3,000 chemicals, 
i ce ae BE Pee Poe. many of them rare and valuable for research. 


No. 1 (24 pp.) 1/6. No. 2 (62 pp.) 3/6. No. 3 (G4 pp.) 3/6 Si 
el eB gal il Enquiries should be sent to the 





British representatives: 


MICROSCOPES 


by leading makers 
In stock or for early delivery 



















SW var plisirwen a Aesi wie is ee d 
i t ist t 

"Wine meon of able | KODAK Limite 

outfits. | 


KIRKBY TRADING ESTATE, 


LIVERPOOL 
We supply all requirements for Microscopy and Biology KIRKBY, 






FLATTERS & GARNETT LTD. | Estab. simMoNSWOOD 2402 


309 Oxford Road, MANCHESTER 13 1901 
Member Scientific Instrument Manufacturers’ Association of Gt. Britain 


Telephone: 
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There are 2 ranges of 0-8 pH and 6-14 
pH; also 2 millivolt ranges of 0- 


of the scale equals 0.1 pH and readings 
ean be taken to 0.01 pH. 
The complete instrument measures 


It is suitable for operation on 110, 200, 
220 and 240 volts 50 cjs and is un- 
affected by wide variations in mains 
voltage and frequency. Models for 
other voltages and frequencies can be 
supplied to order. 


Catalogue Number N.T. 11054 


Wiss (rte: «VCO... ETD. 





BRIEF SPECIFICATION DETAILS * LOW ZERO'DRIFT. Thisis notmore % COMPLETELY PROTECTED GLASS 


800 %* STABILIZED SENSITIVITY. 


mV and 600-1400 mV. Each division » AUTOMATIC TEMPERATURE COM- 
PENSATION. 


* HIGH SENSITIVITY. 
10” x 10” x 11” and weighs about 16 lbs. x EITERKAL METERS CAN BE 








PYE 
DIRECT READING 
pH METER 










AN ENTIRELY NEW INSTRUMENT 


for use in Research and Industrial Laboratories 






This mains-operated portable instrument embraces a number of special 
features not hitherto found in one unit : included inthese the following 
are outstanding :— 





than + 0.02 pH during a day ELECTRODE. 





* GLASS AND REFERENCE ELEC- 
TRODES COMBINED IN A ROBUST 
SINGLE DIP-TYPE UNIT. 







106 wA/pH. 






+ ELECTRODES AND ALL ACCESSORIES 
SELF-CONTAINED. 





Further ES 
particulars "SN A 
sent on Scientific qb Instruments | 


request 








GRANTA WORKS, CAMBRIDGE, ENGLAND 























‘LISSAPOL’ 


LIQUID DETERGENT FOR THE LABORATORY 


Effective in hot, cold or hard water. Stable in 
the presence of acids, electrolytes and substances 


that precipitate soap. 


FOR CLEANING 


GLASS: STONEWARE* PORCELAIN: ENAMEL 


PAINTWORK‘*METAL’* FLOORS AND LINOLEUM 


For further information and literature please apply to. 
your nearest I.C.I. Sales Office or to : 


. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 


b,187 
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_ The Kotating nods brings shorter exposures 


to x-ray diffraction 











Here at last is the Rotating Anode x-ray diffraction 
tube — the first in routine production — and 
designed for use with the Newton Victor Raymax 
Crystallographic unit. The combination of higher energies 
with small focal areas means speedier procedures — 

more exposures per day — and even greater detail. 


Here is a notable advance in x-ray diffraction technique. 


Tad 


NEWTON VICTOR LID 


ts CAVENDISH PLACE. LONDON W LANGHAM «sore 
Mimetin oF tub o £8, GROUP OF COMPamrny 





~M&B LABORATORY CHEMICALS IN THE SERVICE OF INDUSTRY 
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The emergence of oil as a basic raw the industry have played, and are playing, a vital part. 
material for a rapidly increasing list - In many such laboratories the value of the M&B range 
ot ggg an Cercle et ee of some five hundred laboratory chemicals has been fully 

: ; recognised. The specifications, carefully selected to meet 
century: gA tho same, time gfeat _ strides the requirements of most normal laboratory procedures, 


E hi been de in the refining of crude oils int 
Pral widely differing aden: a8 petolan abit have enabled these chemicals to be used for industrial. 
needed for the various forms of modern transport. laboratory work of all types. A complete brochure of 


In all these advances the laboratories attached to specifications will be sent on request, 
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MAY & BAKER ITD, DAGENHAM. Phone: Ilford 3060 Extension 40 
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been invited by the Council 
following instruments in the displays. 


SOUTH BANK 


Section 


material. 


forms. 

Lindemann Electrometer, showing this 
most modern form against an early 
historic model loaned by the Science 
Museum (South Kensington). 








- The Festival of Britain > 


“SHE Cambridge Instrument Company 
i is proud of the distinction of having 


Industrial Design to contribute the 


Dome of Discovery—Physical World 


Cloud Chamber, continuously showing the 
tracks of Alpha particles from radio-active 


12-Element Duddell Oscillograph, demon- 
strating different alternating current wave 





MICROMAX INSTRUMENTS 


Provide ample speed for many applications; have 
accurate ‘‘micro-responsive” balancing mechanisms. 
Supplied as a potentiometer for use with couples— 
see Cat. N-33A. For use with Rayotubes, request 
Cat. N-33B. As a Wheatstone bridge for use with 
Thermohms, see Cat. N-33C. Also available for 
measuring other quantities; information on request. 


SPEEDOMAX INSTRUMENTS 


Offer exceptional “‘across-the-chart” speed where fast- 

“ changing temperatures or electrical quantities must 
be recorded. Employ vacuum-tube amplification of 
unbalance. For a detailed description of Speedomax 
G for use with thermocouples, Rayotubes, Therm- 
ohms or other primary elements, write for Cat. 
ND46(1). For measuring electrical power, voltage, 
or current, request information, 


Further details and publications from: 


Pp) 7 


Power and Production Building 
—Showroom Section 


Spot Galvanometer, shown as an example 
of excellence in design. 


Lion and Unicorn Building 
Universal Measuring Machine, shown as a 
selected example of British skill and 


craftsmanship. D 


SCIENCE SECTION (S. Kensington) 


3 Hand-operated Cloud Chambers showing 
Alpha, Beta and Gamma ray tracks. 


WE are glad to make this contribution 

to the inspiring and revealing display 
of Britain’s part in the great progress 
made by its scientists and inventors 
during the last century. 





CAMBRIDGE INSTRUMENT COMPANY LTD 
13 GROSVENOR PLACE, LONDON, S.W.1 








THE INTEGRA CO., LTD. (Incorporated in Belgium) 


Tel.: MIDLAND 1453/4 183 BROAD STREET, BIRMINGHAM, 15 Grams: “FLOMETER, BIRMINGHAM" 
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100° 
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ray distance (of about 1,150 km) The first results 
examined were those involving the most southerly 
stations The position of the synthesized aurora 
obtamed by this procedure ıs shown ın the diagram 
It 1s unfortunate that no information is immediately 
available regarding the presence of visual aurora 
over the eastern part of Canada However, a 
report from Saskatoon, Saskatchewan, indicated 
that an aurora was observed “through the clouds” 
some time during the period when auroral interaction 
occurred 

The large degree of modulation in the returned 
radio signal may perhaps be attributed to two causes 
(a) a variation in the ability of the ionized particles 
(either the bombarding particles or those produced 
by the bombarding particles) to reflect probing 
electromagnetic rays, and (b) a variation in the 
absorption properties of the atmospheric regions 
concerned, this absorption being brought about 
by energy transferred from the bombarding 
particles 

Case (a) would arse if the density of the charged 
particles ın the reflecting volume changed with time 
The simplest explanation would merely require that 
the charged particles passmg through the reflexion 
volume should arrive in bursts or bunches, where the 
density of particles changed from burst to burst If 
the ieflexion arises directly from the protons passing 
through this common ‘beam volume’ in varying 
numbers, the number density ın the proton flow 
would be about 5 x 10%/em* On the other hand, 
the reflexion may arise from electrons, which would 
require a minimum number density of about 3 x 
107/em* It seems unlikely, however, that electrons 
of about 15 eV energy could penetrate to this depth 
inthe atmosphere If reflexion occurs from electrons, 16 
would appear more probable that the electrons were 
formed ın the atmosphere by the bombarding particles 
(In this event, terrestrial mechanisms for pro- 
ducing the bunching may be considered ) The rapid 
fading and flutter noted on the reflected signals would 
be expected to be most pronounced on frequencies 
close to the critical or penetration frequency, these 
are most sensitive to changes in the density of the 
charged particles causing reflexions 

With respect to case (b), 1t seems clear that if the 
velocity of the bombarding particles 1s reduced to 
zero, & good proportion of the kmetic energy of the 
particles will be dissipated as heat The resulting 
rise m temperature of the atmospheric particles may 
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then be sufficient to produce a 
noticeable absorption effect 

If it 1s assumed that the ın- 
coming particles, having a velo- 
aty of about 3x108 em /sec , 
are protons, and if 10" protons 
are absorbed per second in the 
altitude range 100-110 km 
(where the average atmospheric 
number density 1s about 10%/ 
em *), the average crease in 
temperature per particle 1s only 
about 2-3° K /sec Of course, 
high density bursts of short 
duration may raise this figure 
appreciably over short inter- 
vals of time In general, 
however, ıt would seem that 
the heatmg effect (which may 
be somewhat high over a 
small volume) would be dissipated rapidly by means 
of the general winds and turbulence existing near 
the 100-km level While the time variation m 
radio wave absorption 1s undoubtedly inherent in the 
observed ‘garbling’, ıb appears probable that mdi- 
vidual bursts of absorption would be smoothed into 
a general rise in the absorption properties of the 
atmosphere ‘Thus, ıt would also appear that the 
main effect ın producing the rapid variation or flutter 
of the returned radio waves would arise from (a) the 
rapid variation in number density of the coming 
particles, rather than from (b) the variation in absorp- 
tion which these particles produce in the atmo- 
sphere 

The procedure described above suffers from several 
limitations First, as m any co-operative venture, rb 
cannot be stated with certainty that all possible 
reports of auroral mteraction have been either 
observed or reported Undoubtedly, there were a 
sufficient number of radio amateurs ‘on the air’ (ab 
locahties to the south of those indicated ım the 
diagram) to have utilized auroral mteraction m 
establishing radio contact with other stations had ıb 
been possible to do so However, no reports have 
been received indicating that an unsuccessful attempt 
had been made to establish radio contact through 
auroral interaction Secondly, the assumption that 
the aurora 1s located just within the tangent ray 
distance from the southernmost reporting stations 18 
open to some doubt 

It ıs interesting to note that the basic technique 
underlying this study of the aurora may be refined 
considerably so as to provide a new tool for auroral 
observations The expermmental method may be 
employed for the detection of the aurora when visual 
observations are difficult because of bright moonlight, 
scattered lhght or general cloudmess The antenna 
beam-width employed by the amateurs ıs about 
30-35°, making ıt difficult to determime accurately 
the azimuth of any particular radio ray recerved from 
the aurora, however, narrower beam-widths un- 
doubtedly could be employed to provide much greater 
accuracies It would also be expected that analyses 
of the rates and character of the garbling and fading 
of the returned signals would provide valuable 
information on the mass and velocities of the bom- 
barding particles [Dec 19 


1 Vegard, L , and Krogness, O , Geofys Pub , 1, No 1 (1920) 
2 Stormer, C , Terr Mag Atmos Elec , 51, 501 (1946) 
3 Stormer, C , Terr Mag Atmos Elec , 58, 251 (1948) 
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BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 


ANNUAL GENERAL “MEETING AND THIRD 
RESEARCH PANEL MEETING 


THE second annual general meeting of the British 
Gelatine and Glue Research Association was held 
at the Waldorf Hotel, London, W C 1, on February 7 
The director of research, A G Ward, in presentyng 
the Council’s report*, gave an account of the organ- 
ization which had been established During the past 
year the laboratory premises have been acquired at 
2/4 Dalmeny Avenue, Holloway, London, N7, these 
premises were previously occupied by the British 
Food Manufacturmg Industries’ Research Association, 
and they have been adapted and equipped to the 
needs of the British Gelatime and Glue Research 
Association There are now separate laboratories for 
general chemistry, bactenmology, chromatography, 
physical chemistry, physics, constant-temperature 
work, and technical work, together with three rooms 
for balances, autoclavimg and stores, respectively , 
in addition, there are the usual technicians’ work- 
shops, reading room and library, and clerical offices 
The staff consists at present of one senior research 
officer and three officers, who with the director of 
research will carry out the programme of funda- 
mental research, and one semior research officer has 
been appointed to look after the more technical work 
A bacteriologist, who will also undertake independent 
work, an mstrument mechanic, research assistants 
and secretarial staff brng the total number to 
fourteen 
The immediate objective of the research pro- 
gramme ıs the study of the structure and physical 
propeities of gelatine Being the product of the 
degradation of collagen, gelatime ıs not a homogeneous 
substance, and it is necessaly ın determmuing its 
structure to measure the distribution of molecular 
weights and sizes, as well as the chemical com- 
position, the nature of the degradation process 18 
also a problem of umportance This, then, 1s the 
fundamental research that is being undertaken in 
conjunction with the short-term work, which 1s mainly 
of a practical and empirical nature In addition, the 
Association has been swng two quarterly pub- 
lieations the first, the ‘““Bulletim’’, reports on activities 
of the Association and the industry, and 1s a medium 
for publishing small items of research, the other, 
“Abstracts”, reviews all relevant literature relating 
to the gelatine and glue mdustry 
The third research panel meeting of the Association 
was held at Beale’s Restaurant, Holloway Road, 
London, N 7, on February 8 In addition to repre- 
sentatives of member firms, there were numerous 
visitors, cluding Prof F J W Roughton and 
B G. McLellan, and representatives of government 
laboratories and of other research associations 
Members of three of the research panels of the 
Butish Food Manufacturmg Industries’ Research 
Association were also present The chair was taken 
by the chairman of the British Gelatine and Glue 
Research Association, 8 G Hudson 
a b two meetings of the panel having been 
/ the consideration of the raw materials of 
lue manufacture and the properties and 
ly of these substances, the papers at 


d Glue Research Association Second Annual 
tober 1949 to September 1950 (from the 
a House, R2 Iancoln’s Inn Fields, London, 
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this third meeting dealt with various aspects of the 
uses of gelatine and glue The session was opened 
by E H Moore, of Messrs A Adams and Co, Ltd, 
with a contribution entitled “The Use of Gelatine 
and Animal Glue ın Industry” Mr Moore emphasized ~* 
the importance of research mto the uses of gelatine 
and glue, to be undertaken along with fundamental 
research so as to provide a balanced programme of 
work In addition, more ıs required to be done to 
see that the existing body of information on the uses 
of gelatine and glue ıs widely known and used 
Animal glues still have very widespread uses in, for 
example, the wood-working trades, but vigorous 
action 18 needed to see that they are not displaced 
by other materials, either through lack of pubheity 
by the imdustry or by unnecessamly stringent 
specifications 

The second paper, on “Some Special Problems 
Connected with the Use of Gelatine in Foodstuffs”, 
was given by J W Selby, of the British Food 
Manufacturmg Industries’ Research Association The 
food manufacturing industries use some 7,500 tons 
of gelatine annually, and its simpler analytical 
characteristics are now defined by law The statutory 
instrument specifies upper lımıts for ash content, ~~ 
arsenic, heavy metals, etc , based on the assumption 
that gelatine seldom constitutes more than ten per 
cent of an article of food ‘There ıs, however, the 
possibility that more stringent limits might be 
apphed, and might be extended to include standards 
of bacteriological purity Turning to the physical 
properties of gelatine, Mr Selby stressed the great 
importance of high jelly strength It 18 also desirable 
that jelly strength should change as httle as posable 
with the temperature of measurement Similarly, n 
many applications the meltmg and setting character- 
istics are important, but viscosity of solutions plays 
only a minor part Tendency to foam is a dis- 
advantage ın most applications 

Mr G. F Glover, of the Wiggins Teape Group 
Research Organization, gave the last paper of the 
morning session, “Paper Sizmg’’ Tub sizing is per- 
formed by running the paper through a bath of, 
gelatine or glue solution before drymg Its function* 
is either to provide an ink-resistant surface and . 
improve the surface resistance to abrasion, or to 
increase the dry or wet strength of the paper To 
secure application mainly in the surface layers, a 
solution of fairly hıgh viscosity 1s needed ‘This is 
frequently obtained by using a medrum.-viscosity 
gelatme or glue with the addition of alum Tem- 
perature control ıs also important When penetration 
through the paper ıs required in order to modify the 
bulk properties, higher temperatures, lower viscosities 
and more prolonged immersion are used It ıs 
common practice to prepare one week’s supply of 
sizing solution at a time This mvolves degradation 
problems, although bacterial attack ıs effectively 
prevented by suitable preservatives 

In the afternoon, R © M Smath, of Messrs Ilford, 
Ltd , read a paper on “Some Aspects of the Use of 
Gelatine in the Photographic Industry”  Gelatine 
18 unique ın possessmg a combination of properties 
which makes ıt suitable as a medium for the prepara- 
tion of light-sensitive silver halde dispersions Its 
suspending power 1s one of the most important 
properties In this connexion, Mr Smith mentioned 
the work of Sheppard and his colleagues on the 
adsorption of gelatine to silver bromide The sol-gel 
transformation plays a great part in making possible 
some of the manipulations necessary in the prepara- 
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tion of modern film, and 1ts mechanism ıs important 
to photographic manufacturers Processing and some 
stages of the manufacture are only possible because 
-9f the ease of diffusion of 10ns and molecules m the 
medium into and out of gelatine For special pur- 
poses, 16 18 sometimes necessary either to harden or 
even insolubilze the gelatine, or to soften it, and 
gelatine can easily be modified in these ways 
Gelatine has a profound effect on the sensitivity of 
the emulsions, and much work has been carried out 
on this, but the mechanism of the action 1s still 
not completely understood It 1s desirable that the 
gelatine should be of uniform standard from batch 
to batch, particularly with respect to viscosity and 
sensitizing power. 


CAUSATION AND EXPLANATION 
IN THEORETICAL BIOLOGY 


N a recent issue of the Britesh Journal for the 
Philosophy of Sewnce (1, No 4, February 
1951), J S Wilke considers some of the classical 
-problems of explanation in biology in the hght of a 
relative theory of causation A cause 1s taken to be 
some factor to which 1s attributed the disturbance 
of some regulanty Living things are extremely 
complex systems in which the parts have causal 
relations mter se the regular rhythm of the heart 
1s disturbed by nervous stimulation, the regularity 
of an undifferentiated field of competent ectoderm 1s 
disturbed by the presence of an optic vesicle near 
some part of the field But living things as relatively 
isolated systems can themselves be considered as 
complex regularities which are disturbed by environ- 
mental interference Reaction with the environment 
can be considered as constituting a causal event only 
if there 18 some assignable disturbance of some 
regularity of the system simce the system ıs not 
totally isolated, it will have regular and constant 
relations with its environment which are necessary 
to 1ts maintenance as a system, thus the entry of 
oxygen into the system cannot as such’ be considered 
fas a causal relation with the environment On the 
other hand, episodic changes such as a temporary 
increase or diminution of oxygen in the immediate 
environment definitely disturb the rhythms of the 
organism and can thus be considered as causal 
Among such episodic causal events are the reactions 
of environmental changes with the sense-organs 
Whatever can be deduced from the known prop- 
erties of the system alone recerves explanation, but 
not causal explanation 
Mneme phenomena introduce causal events of 
pecuhar interest With respect to the organism they 
are causal, since there 1s nothing m the structure of 
the organism from which we can deduce the memories 
1b acquires Whereas in reflex activity the organism 
behaves as an elastic system, ın memorizing 1t behaves 
as an inelastic system Mnemic traces, considered as 
imposed upon the structure common to a species, 
are consequences of causal events and therefore 
vcausal themselves with respect to the specific 
regularity of the species But mnemic traces do not 
remain indifferent to one another, as do the traces 
left ın the wood of a tree by wet and dry seasons, 
they become organized inter se Thus the behaviour 
of these traces has its own regularities which, since 
they are regularities, mmght be explamed by a 
knowledge of the properties of the materials of the 
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system (as cleavage patterns can be explained by 
molecular forces) This, however, appears ımprob- 
able, smce the physical language lacks the necessary 
concepts (constructs) under which the peculhar 
behaviour of mnemic traces could be subsumed 
Physical attractions all appear as functions of space 
and time, whereas mnemic attractions appear as 
functions of space, time and similarity 

Wilkie also attempts to justify teleological ex- 
planations , but ıt is not considered appropriate to 
treat these as causal explanations 


FORESTRY COMMISSION 


ANNUAL REPORT FOR 1949 


HE thirtieth annual report of the Forestry 
Commissioners covering the year ending Sep- 
tember 30, 1949, has recently been published* Since 
the passing of the Forestry Bill in 1919, the Com- 
mission has published quinquennial reviews of the 
work done, ın 1924, 1929 and 1934 The Second World 
War brought the gap to fifteen years, the present re- 
port bemg the first to be issued smce the War ended 
In the thirty years of its existence the Forestry 
Commission has acquired an area of 1,500,000 acres, 
of which 971,000 were classified at the time of 
acquisition as plantable In addition, 57,000 acres 
of standing woodland have been acquired. By the 
aid of planting grants, private owners planted 
182,000 acres Planting operations were of necessity 
severely interrupted durmg the Second World War. 
With regard to the plantations, which range from 
1 to 30 years in age, there is a total of 550,624 acres, 
of which 515,666 are conifers and 34,958 hardwood 
trees The youngest ones, 1-5 years old, cover the 
largest area (123,483 acres), while the oldest, 26-30 
years, the smallest (32,959 acres) These latter are 
now producing some revenue Furthermore, there is 
what the Commissioners term a by-product, namely, 
the establishment at a small cost of sıx national forest 
“parks comprising 240,000 acres 
Other mmor Forestry Acts have been*passed since 
1919 the Act (Transfer of Woods) of 1923, which 
empowered the transfer of the majority of the 
existing Crown. woods—for example, the New Forest, 
Forest of Dean—to the Commission, and in 1927 a 
short Act authorizing an merease in the number of 
Commissioners and empowering them to make by- 
laws with respect to their properties The issue in 
1943 of a report by the Commissioners on post-war 
forest policy resulted ın the Forestry Act of 1945 
The Act brought into force ministerial responsibilty 
for future forest policy, an action which was by then 
very justifiable The Minister for Agriculture and 
Fisheries was responsible for England and Wales, 
while Scotland came under the Secretary of State, 
the lands acquired since 1919 bemg invested under 
the appropriate Minister 
A further measure of the Forestry Act of 1947 
provided for the dedication of private woodland to 
forestry purposes, and dealt with such matters as 
the enforcement of dedication covenants in England 
and Wales and of dedication agreements in Scotland 
This measure proved very contentious, and has been 
subject to considerable modifications 
Lastly, a New Forest Act, 1949, was passed just 
after the period of this report. The Act amends the 


* Forestry Commission Thirtieth Annual Report of the Forestry 
Commissioners for the Year ending September 30th, 1949 Pp 148+ 
15 plates (London HM Stationery Office 1950) 4s net 
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contribution of the verderers and gives them certain 
additional powers Provision was also made to enable 
the verderers to authorize the enclosure of additional 
land up to a maximum of five thousand acres, for the 
purpose of growing timber, and the enclosure of a 
maximum of three thousand acres for cultivation and 
improvement of grazing The long-standmg problem 
of the ancient and ornamental woods was met by 
providing that the verderers may authorize the 
Commussioners, subject to certam conditions, to make 
enclosures, individually not exceeding twenty acres 
in area, for the rehabilitation of these woods 


RADIO-WAVE PROPAGATION AT 
VERY HIGH FREQUENCIES 


HE radio communication engineer 1s continually 
seeking opportunities of using the shorter wave- 
length portions of the radio spectrum for services 
and applications of various types Reference was 
made recently ın Nature (April 21, p 617) to the 
fact that the report of the Beveridge Committee on 
broadcasting in Great Britam directed attention to 
the need for actively developing the use of fre- 
quencies above 30 Me /s. (wave-lengths shorter than 
10 m ) mm order to relieve the congestion m Europe 
in the medium- and long-wave bands, and to provide 
a greater diversity in the broadcastmg programmes 
available ın Great Brtam The present British 
television service 18 beng developed in the frequency 
fange 41-68 Me js, while a band of frequencies in 
the region of 90 Me /s. 1s available for the develop- 
ment of sound broadcasting 
It was thus very timely that, at a meeting of the 
Radio Section of the Institution of Electrical 
Engmmeers held on April 11, three papers were read 
describing the results of recent mvestigations on the 
propagation of waves at certain very high frequencies. 
The first of these, entitled “A VHF Field-Strength 
Survey on 90 Me /s”, by H L Karke, R A Rowden 
and G I Ross, desembes measurements made by 
staff of the British Broadcastmg Corporation on the 
radiation from an experimental transmitter at 
Wrotham in Kent, Automatic field-strength recording 
equipment was installed in a vehicle which cruised at 
a speed of about 1 mph over a distance of from 
50 to 500 yd ın the neighbourhood of each point 
selected for observation In this manner measure- 
ments were made in various directions from the 
transmitter up to distances of some 60 mules, which 
includes the whole of the London area and a con- 
siderable portion of south-east England 
It was found that, while the field-strength varied 
markedly with small changes ın position in a built-up 
area or along a tree-lined road, aseful and consistent 
results could be obtamed from the averages of the 
recorded readings Thus, ıt was shown that buildings 
of normal height ın London reduce the average 
received field by 10-12 db , but the average for 
one street may be taken as the average for the 
district to an accuracy of about + 4db The variation 
of field-strength along the street is less with hor- 
zontal than with vertical polanzation In hilly 
country, the mmunum field-strength occurred on the 
near-side slope of a valley and not at the lowest 
pomt On rising ground facing the transmitter, 
horizontally polarized waves gave stronger fields than 
vertical polamzation, but, when once the peak 
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of the hill has been passed, there 1s a range on the 
far-side slope in which vertically polarized radiation 
gives tho stronger field, a fact which confirms the 
results of previous investigators. From all the 
results obtamed ın this work a predicted field-strength 
contour map has been prepared and 1s included in 
the paper This map refers to the power (25 kW ) 
and adénal height (500 ft) of a BBC transmittmg 
station now in experimental use at Wrotham This 
investigation has shown that when the Wrotham 
station 1s brought into full operation, ıb is hkely to 
gave a satisfactory broadcasting service, defined by 
a field-strength of 2 mV /m or more, to Greater 
London and most of south-east England 

The other two papers read at the meeting were 
under the common title. of “The Propagation of 
Metre Radio Waves beyond the Normal Horizon” 
and deseribe some theoretical and experimental 
investigations carried out durmg thè past few years 
by staff of the Badio Division of the National 
Physical Laboratory In Part 1, Dr J A Saxton 
considers the propagation of very-high-frequency 
‘waves over land, and discusses the relative importance 
of changes in atmospheric refraction near the surface 
of the earth and the reflexion of waves from high~ 
level inversion layers. Using information on typical 
atmospheric conditions at various heights, obtamed 
from the usual meteorological charts, the author 
presents some useful sets of graphs showing the 
field-strength to be expected at various distances up 
to 400 km (250 mules) from the transmitter The 
comparative influence on the recerved field of the 
three main factors—simple atmospheric refraction, 
guiding of the waves ın a low-level duct, and reflexion 
from mversion layers—is well illustrated by these 
graphs Consideration 18 also given to the effects of 
scattermg of radio energy by turbulent eddies m the 
atmosphere, but, except at distances exceeding 
about 250 km, it appears that such scattering 18 of 
less ımportance than the effect of the mechanisms of 
abnormal refraction, which may be deemed to melude 
reflexion at elevated inversion layers 

The third paper, forming Part 2 of the Joint con- 
tribution, is entitled ‘““Exper:mental Investigations at 
Frequencies of 90 and 45 Me/s”, by Dr J A 
Saxton, G W Luscombe’and QG H Bazzard This 
describes the results of measurements of the field- 
strength on these frequencies over distances such 
that direct transmission from the sender to the 
receiver was impossible Two paths, of lengths 110 
and 270 km., have been investigated on 90 Mc/s, 
and one of 160 km at 45 Mc/s The recorded field- 
strengths varied over a range of some 40 db, and 
there 1s some indication of a diurnal variation The 
statistical distribution of quasi-peak field-strengths 
as a function of time has been determined, and ıt 1s 
shown. that values of field considerably ın excess of 
those corresponding to standard atmospheric re- 
fraction often occur An attempt is made in the 
paper to interpret the observed field-strengths in 
terms of the meteorological data obtained from the 
routine radio sounding-balloon ascents made im Great 
Bntam, and some degree of correlation has been 
obtained The results of such investigations are of: 
considerable importance in planning radio com-’ 
munication services for operation over distances well 
im excess of the normal optical range, and also m 
enabling an assessment to be made of the extent of 
any mutual interference likely to be experienced 
between broadcasting: and other services ‘operating 
1n the same frequency channel 
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Optical Methods in Crystal-Structure 
Determination 


During the war years, Sir Lawrence Bragg put 
forward several interesting suggestions for the 
application of the principles of physical optics to 
crystal-structure determination? These methods 
seem to us to be of particular importance at the 
present time in order both to ease the burden 
of calculation which has enveloped the subject 
and also to mtroduce new expertmental methods 
of tackling the initial stages of a structure investiga- 
tion 

The methods suggested by Bragg were two-fold 
first, the summation of Fourier series by optical 
interference!, and, secondly, the use of optically 
derived Fourier transforms? The first suggestion has 
been developed with some success by Buerger?:*, and 

“we are, also hoping to make use of 1t on somewhat 
different lines, but the second method seems at 





(a) (6) 


Wig 1 (a) Mask representing molecule of phthalocyanine in plan 
(b) Optical diffraction pattern of this mask 


present to be more frwtful, and the present com- 
rmounication 1s intended to give a brief account of the 
principle, with an illustration of 1ts beauty and the 
rapidity with which rt leads to results 

The apparatus used 1s essentially similar to the 
X-ray microscope deseribed by Bragg, however, 
in view of the use of instruments which may now be 
described accurately as X-ray microscopes*, we prefer 
to re-name our instrument the ‘diffraction spectro- 
meter’, since this emphasizes 1ts main purpose, 
namely, the observation of diffraction patterns of 
relatively large-scale objects A description of the 
instrument is contamed ın a paper to be published ın 
Acta Crystallographica® 

Phthalocyanine’ affords almost an ideal illustration 
of the method A model of the molecule, which 1s 
known to be planar, is prepared as a mask of holes 
punched in black cardboard, the mask used 18 
shown full sıze mn Fig l,a Its diffraction pattern 1s 
shown with a magnification of about 20 in Fig 1,0 
The variations ın intensity of this optical diffraction 
-pattern are equivalent to the variations ın scattering 
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Fig 2 Ol section of reciprocal lattice of phthalocyanine, the 

intensities correspond roughly to the areas of the spots 
of X-rays from a single molecule, and the pattern. 1s, 
in fact, a representation of Knott’s molecular scatter- 
ing factor? In crystals, we have to deal with a largo 
number of molecules periodically repeated, and the 
effect of this repetition 1s to cause the scattered X-rays 
to be remforced ın specific directions only , ın these 
directions the energy scattered ıs much greater than 
that scattered by a smgle molecule , but we have to 
pay a heavy price for this advantage, ın that in other 
directions no appreciable amount of energy 1s 
scattered at all : 

The directions ın which X-rays are scattered by 
the crystal are represented by the reciprocal-lattice 
points, and if these points are weighted with quan- 
tities proportional to the intensities of the correspond- 
ing X-ray reflexions, we have a complete representa- 
tion of the data from which the crystal structure has 
to be worked out From the optical point of view, 
the derivation of a crystal structure 1s the process of 
fitting the weighted reciprocal lattice on the diffraction 
pattern of the single unit so that complete correspond; 
ence of weak and strong points in the two 1s obtained 
In practice, of course, the operation can be cared 
out only in two dimensions, and consequently only 
one section of the reciprocal lattice can be considered 
at a time 

Another difficulty also exists crystals do not 
contain only one molecule in each unit cell, and thus 





(a) (b) 


Fig 3 
onentation deduced 


{a} Mask representmg projection of molecule in the 
(b) Optical diffraction pattern of this mask 
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Fig 4 As Fig 2, with outline of prominent features of Fig 3,5 
superimposed 

we have normally to consider two or more symmeiric- 
ally related molecules as a single diffractnmg unit 
This difficulty, however, does not exist for the (010) 
projection of phthalocyanine, since the two mole- 
cules have similar projections separated by a/2, and 
thus the unit cell of the projection is effectively 
only half the size of the true unit cell 

Fig 21s a representation of the h0l section of the 
reciprocal lattice, the observed intensities correspond- 
ing roughly to the areas of the spots, the origin 18 
represented by an open circle It is not difficult to 
see the general correspondence between Fig 2 and 
Fig 1,6, there ıs a grouping of strong intensities 
around the origin, then a gap containing only weak 
intensities, and then a rng of stronger intensities 
corresponding with the approximately square-shaped 
pattern in Fig 1,6 The correspondence, however, 
is not perfect, because the molecule does not he in 
the (010) plane, some rotation from this plane 1s 
required, and this will have the effect of elongating 
the diffraction pattern in a direction perpendicular 
to the line about which the molecule 1s rotated The 
roughly symmetrical nature of Fig 2 (which can be 
best seen by partly closmg the eyes) suggests that 
the molecule is rotated about one of 1ts axes of 
symmetry, and that this axis of rotation 1s approx- 
imately equidistant from a* and c* 

The required tilt can be roughly deduced from the 
elliptical ring of stronger spots in ig 2, and Fig 3,a 
shows a new mask made to correspond to the tilted 
molecule Fig 3,6 shows its diffraction pattern, and 
Fig 4 shows some of the prominent features of this 
pattern superrmposed upon the reciprocal-lattice 
section shown in Fig 2 

It will be seen that the correspondence is quite 
close, and, in fact, the orientation of the molecule 
obtamed in this way agrees to within a few degrees 
with that obtamed by Robertson? Perfect corre- 
spondence is not to be expected, because an ideal 
molecule has been assumed and there are also errors 
im the masks themselves The method 1s only sug- 
gested for use in the initial stages of a structure 
determination, and, once a rough correspondence has 
been found, orthodox methods of refinement must 
then be brought into play 

Phthalocyanme provides a special case for applica- 
tion of the method, m that the unrt cell of the pro- 
jection contains only one molecule, and’ that the 
molecule ıs planar Discussion of the further problems 
that arise when these conditions do not obtain will 
be published elsewhere 
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We wish to express our thanks to the Department 
of Scientific and Industrial Research for a grant 
towards the building of the apparatus 

C A TAYLOR 4q 
H Leson 
Physics Department, 

College of Technology, 

Manchester 1 Jan 26 
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Design of Multiple-Monochromators 


CONVENTIONAL prism monochromators have two 
main hmitations a limited resolution due principally 
to the fimte size of the prism, and impurity of 
spectrum owing to light scattered from various 
optical components, particularly the prism A great, 
improvement ın these two respects can be obtaimed—~ 
by a simple method which converts a single-mono- 
chromator into a double- or multrple-monochromator 

The principle of the method (for which a provisional 
patent specification has been lodged) can be dlus- 
trated by déscribing the conversion of a typical mono- 
chromator, shown in Fig 1, to a double-monochrom- 
ator When used normally, radiation passes through 
the entrance shi S, and falls on the collimating 
murror M,, which sends a parallel beam to the prism 
P The dispersed beam 1s reflected back on to My, 
which focuses radiation of a given wave-length on 
the exit slit Sz, 

Suppose the mirror M, 1s set so that radiation of 
wave-length à, falls on the exit sht S, Radiation of 
other wave-lengths will be in focus at other pomts 
on the focal curve OA of the mirror M,. By placing 
two plane mirrors M, M, at ught angles to each 
other and with their apex on OA, radiation of a 
given wave-length A, will be reflected back to M», 
through the dispersing system and finally through a 
the exit sht S, 

Radiation which has passed only once through 
the optical system will be referred to as ‘first-order’ 
radiation, and radiation which, by means of mirrors 
M, Ma has been twice through the optical system 
as ‘second-order’ radiation It will be clear that, for 
‘a given setting of the mirror M,, first-order radiation 
of wave-length 4, will pass through the exit slt at 
the same time as second-order radiation of a different 
wave-length 4, In order to isolate the two orders a 
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Fig 1 Dnagram ulustrating method for convertimg a single- to a 
a double-monochromator 
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Tig 2 (a) 4 3-p band of carbon dioxide, using a hthium fluoride 
prism ‘The separation of the individual rotational hnesis 1 5em ~ 
(b) Portion of 6-4 band of water vapour, using a calcium fiuoride 
prism ‘The lines indicated by the arrow (left) are separated by 
0 5em~! (c) 15-~ band of carbon dioxide, using a sodium chloride 
prism ‘The separation of the individual rotation Jines 1s 1 6 em ~! 


rotating chopper ıs arranged to interrupt the radia- 
tion reflected from M, and the signal from the 
detector ıs passed to an amplifier tuned to the same 
frequency as the chopper Thus, the first-order 
radiation, which 1s not chopped, gives no signal at 
the output of the amplifier, and only the second- 
order spectrum, which ıs chopped at the correct 
frequency, produces an output signal 

A Perkm-Elmer infra-red spectrometer (Model 
120) has been converted into a double-monochromator 
by the method described above ‘Typical spectra 
obtained are shown in Fig 2. The resolution 
obtamed ıs about twice that obtamable with the 


: original instrument, and the scattered radiation 1s 


too small to be detected, even at 15 where the 
scattered hght often exceeds 10 per cent of the signal 
in the first order By usung prisms of fused silica, 
hthium fluoride, calcium fluoride, sodium chloride 
and potassrum bromide, 16 18 believed thas the instru- 
ment developed will yield a resolution of better 
than 1 5 cm~! over most of the wave-length range 
2-25 u N 

The adaptation of the above principle to the 
construction of a multiple-monochromator will be 
obvious <A full discussion of the design and per- 
formance of multiple-monochromators will be pub- 
lished shortly 

My colleague, Mr J L Farrant, has pointed out 
that the single-prism type of double-monochromator 
deseribed above could be readily adapted to Shur- 
chiff’s! modification of Golay’s*? multi-sht system, and 
will deal with this subject in a future publication 

A WALSH 
Chemical Physics Section, 

Division of Industrial Chemistry, 

Commonwealth Scientific and > 
Industrial Research Organization, 

Melbourne Jan 4 
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Enhanced Trans-Equatorial Propagation 
following Geomagnetic Storms 


EXPERIMENTAL evidence has been obtained over 
a relatively large geographical area ın the western 
hemisphere confirming the existence of abnormally 
high F,-layer densities during, or shortly after, geo- 
magnetic disturbances The observed effect of these 
high F,-layer densities ıs to propagate radio fre- 
quencies at least 20 per cent above the median 
maximum usable frequency of the period in question 

It has been found that moderate geomagnetic 
activity ın the equatorial region does not appear to“ ‘ 
be accompamied by a depression ın the penetration 
frequency of the F,-layer Several workers! have 
also shown that the penetration frequency 1s often 
mereased above the ‘normal’ for that period Appleton 
and Piggott? have recently reconciled the vanations 
of geomagnetic ionospheric storm manifestations 
with latitude Their studies have shown that im the 
equatorial region a ‘positave phase’ or enhancement 
of the F,-layer occurs simultaneously with the 
maximum depression of the /’,-layer densities in the 
temperate latitudes 

Several hundred observations have recently been 
obtained by this organization from radio amateurs 
in North and South America These observations 
were taken durmg the latter part of 1949 m the 
6-metre radio-amateur band on frequencies between 
50 0 and 510 Mejs ? 

It has been shown that the maximum usable radio 
frequencies during the sunspot peak of 1947-48 
for transmission via the F,-layer was of the order of 
45 0 Mc /s in the ‘W’ zonet During an extremely 
small percentage of the total time throughout the sun- 
spot peak, communication across the North Atlantic 
Ocean was possible usmg frequencies greater than 
50 0 Mc/s © This occurred most frequently during 
the days of httle geomagnetic activity Analysis of 
the reports just received showed that communication 
between North and South America was most fre- 

“ft 





Terminal areas of trans-equatorial propagation durmg October- 
November 1949 
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Huancayo storms 50 0 Me /s propagation 
Date | Start* | Cessa- ; Act- | Start | Cessa- 
(1949) tion* | ivityt tion {see map) 
Oct 13 | 2013 £ — — — 
Oct 16 0800 $ 1426 2005 | A and B to 
C, Dand E 
Oct 27 | 0450 m — — = 
Oct 28 0600 m 1306 1745 | A and B to 
D and E 
Nov 1] 0953 ms — — — 
Nov 2 ms 1740 } 1900 } 4 to C 
Nov 3 0590 ms 1747 1857 | A to C 
Nov 19 | 0604 8 — — — 
Nov 20 0700 8 1353 16380 | B to C, D 
and E 
*( )represents continuing storm 
t, storms are deseribed by three degrees of activity m for moderate, 


ms for moderately severe, s for severe 


quently affected during, or shortly after, moderately 
severe, or severe geomagnetic storms 

The accompanymg table shows the reported geo- 
magnetic storms at Huancayo and the periods when 
50 0-Mc /s communication was possible The periods 
of possible communication durmg the storm dates 
represent approximately 70 per cent of the total 
time when communication was possible between the 
areas indicated 

It would appear, from these observations, that 
the enhancement of radio propagation conditions 
may possibly exist at all longitudes throughout the 
entire equatorial region 

The ‘opening’ of frequencies in. excess of 50 0 Me js 
for oblique meidence J’,-layer propagation strongly 
suggests that the ‘positive phase’ described by 
Appleton and Piggott may contimue for 12-18 hr 
after cessation of the geomagnetic storm More 
evidence and further study on this effect are desirable 

This study was made possible by the whole-hearted 
co-operation of a large number of radio amateurs 
scattered throughout twelve countries of the western 
hemisphere Ther interest and assistance in providing 
the observational material are gratefully acknow- 
ledged The evaluation of the data was performed 
by the staff of this organization 

The investigations resulting in this work have been 
sponsored in part by the Geophysical Research 
Directorate of the Air Force Cambridge Research 
Laboratories 

OLIVER P FERRELL 
Radio Amateur Scientific Observations, 
1218 Broad Street, 
Philadelphia, Pa Jan 11 
1 Berkner and Seaton, Terr Mag , 419 (Dec 1940) 
3 Appleton and Piggott, Nature, 165, 130 (1950) 
3 Gerson, N C, Nature, 166, 316 (1950) 
4 D-series as issued throughout this period by the Central Radio 
Propagation Laboratory 

* Ferrell, unscheduled report, RASO-2 (March 15, 1949) 


Absolute Measurement of Microwave Power 
in Terms of Mechanical Forces 


A LOw-tLoss cavity having mput and output wave 
guides, and containing a movable element, can, in 
principle, be used for measuring microwave power 
absolutely 

It 1s necessary thet in at least one position of the 
moving element the cavity acts as a reflexionless 
transition between mput and output wave-guides 
The force acting on the element ın this position 1s a 
measure of the power flow 

Let the position of the movable element be speci- 
fied by a co-ordinate z,, and let the matching position 
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of 2, be Za» The component of generalzed force 
acting in the direction of increasing 2, under these 
conditions we denote by Fa, defined so that Fdz, 1s 
an infinitesimal energy change 

If the output wave-guide 1s matched, and the power™ 
flow is P, we have 

P à [ dx) aH 
2 = Be dy, L de, ~~ Oa, J 

In this expression, c 1s the velocity of light, A 18 
the transverse electromagnetic wave-length and Ag, 
is the wave-length ım the output wave-guide 

The bracketed factor 1s determined by two auxihary 
experiments (distinguished by the, superscripts) m 
which the matched load 1s replaced by a perfectly 
reflecting piston at z, and a standing-wave indicator 
is used to locate nodes in the mput wave-gmde In 
the first experiment #,(1) ıs given any arbitrary value 
Lo), and, with x, equal to Tz» @ node 18 located by 
the standing-wave mducator, say at 2,2) Then z, 
and x; are adjusted ın such a way that the node 
remains at x, and from the resulting set of values 
LIL, 18 determined at x) = Wao 

The second exper:ment 1s sumilar to the first, except 
that we take £a) = £3 + Ay,/4 

The general relationship between force and power 
quoted above can be deduced from the adiabatic 
invariance of action in a loss-free cavity, It has 
given satisfactory agreement with other methods in 
cahbrating the radiation-pressure power-measurmng 
apparatus previously described? 

An interesting special case 1s the rotary phase 
shifter deseribed by Fox? If the central ‘half-wave 
plate’ section 1s allowed to rotate on 1ts axis from a 
suitable suspension of known specific couple, the 
torque T exerted on ıt could be measured and would 
give the power flow according to the formula P = jw’, 
where P is the power flow and w the angular frequency 
Moreover, there would be no reflexion of power for 

x 
any deflexion of the movable part in prmerple, and 
angles of deflexion exceeding 2x are not excluded 

A L Corten 
Department of Electrical Engmeering, 
University College, London, W C 1 
Dec 18 
i MacLean, W R, Quart J App Math, 2, 829 (1944) 7 
? Cullen, A L, Nature, 165, 726 (1950) 
*Fox, A G, Proc Inst Rad Eng , 35, 1489 (1947) 


F 


Preparation of Photoconducting Cadmium 
Sulphide 


Capmium sulphide, when suitably prepared and in 
the form of relatively large crystals, 1s an interesting 
and important photoconducting materal, with bigh 
sensitivity to many forms of radiation, meludmg 
visible and ultra-violet light, X-rays, gamma- and 
beta-rays, ete.? 

The usual method of preparation is by a vapour- 
phase reaction at a temperature of 1,000°-1,100° C, 
between hydrogen sulphide and cadmium in the 
presence of hydrogen? Yellow hexagonal crystals 
are obtained in the form of flat plates 0 1 mm thick y 
and 1 cm long when the furnace used is 10 em in” 
diameter 

A new method has been developed for the prepara- 
tion of photoconducting cadmium sulphide surfaces, 
the process possessing considerable advantages over 
that outlmed above Cadmium sulphide 1s precip- 
itated from an aqueous solution of cadmium sulphate 
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Spectral transmission of evaporated cadmium sulphide layers on 

glass, the sulphide facing the light beam , evaporated at pressures 

(a) less than 107 mm, (b) 5x 10° mm , (c) 5 x 1075 mm 
mercury respectively 


by hydrogen sulphide gas, and the precipitate filtered 
off, washed and dried The resulting yellow powder 
1s then evaporated ın vacuo from a molybdenum boat 
on to clean glass or rock-salt surfaces, the latter 
when 16 18 desired to remove the substrate by solution 
in water Surfaces of any desired area and of thick- 
nesses up to 5 x 1074 cm have been prepared ın 
this way 

The photoconducting properties are almost identical 
with those of crystals prepared by the high-tempera- 
ture furnace method, provıdıng certam conditions 
are observed during evaporation, namely, an ade- 
quately low pressure and a slow rate of evaporation 

The effect of gas pressure during evaporation 18 
extremely critical, and 1s shown in the accompanying 
graph, where spectral transmission curves are given 
for three surfaces evaporated at pressures of (a) less? 
than. 10-° mm, (b) 5 x 10°* mm, (c) 5 X 1075mm 
mercury respectively The colour of the film changes 
from a pale yellow to black, with a corresponding ın- 
crease in the specific resistance in the dark (from 1078 
ohm=! cm ~i to 2 x 10 ohm! cm~! respectively) 
Photoconducting properties are absent or small in 
samples (b) and (c) The changes are probably asso- 
ciated with a slight oxidation of the film, for both the 
colour and the photoconducting properties are com- 
pletely restored by heating ın dry hydrogen at 350° C 

The best sensitivity 1s obtamed for layers evap- 
orated slowly, typical values being 10 amp /watt for 
a tungsten filament source at 2,600°K, at a field- 
strength of 1 kV/cm across a section of the layer 
l mm wide and 1 cm long, for a layer evaporated 
at the rate of 0 OL mgm persq cm per min 

The process ıs particularly suitable for the prep- 
aration of uniform surfaces of large area suitable for 
optical measurements for the determination of the 
type of activating centre, and for use ın photo- 
conducting camera tubes, or for the large-scale prep- 
aration of photoconducting elements The process 
and photoconductivity measurements are bemg 
extended to evaporated layers of related selemdes 
and tellurides 
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R E Arrosison 
Electrical Engmeermg Department, 
University of Sydney, 
Sydney Dec. 14 
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Silicone Oil Vapour and Secondary 
Electron Emission 


THE current tendency to use oil instead of mercury 
vapour m diffusion pumps led us to carry out experi- 
ments of two kinds on secondary electron emission 
using silicone oil (DC 703) From our findings, we 
consider that ıts vapour will produce obnoxious 
results on any surface when bombarded by electrons. 

In one series of experiments the ‘sticking’ potential 
of a fluorescent powder was determmed This poten- 
taal 1s, n our case, defined as the higher of the two 
potentials at which the secondary emission coefficient 
31s unity The pressure was measured by an i1on1za- 
tion gauge, which was calibrated ın a mercury 
system, and ıb gave a reading of 5 x 10° mm, 
mercury ın the system used for the experiments 

It was found initially that the values of ‘sticking 
potential’ were in quite good agreement with many 
of the published figures' However, under electron 
bombardment the secondary emussion falls within 
thirty minutes, and the ‘stickmg potential’ drops 
from some 8-12 kV to 25 kV The rate of fall is 
dependent on the bombarding current density which, 
in these experiments, ranged from 0 8 pamp fem ? 
up to 16 pamp Jem? Specimens bombarded at the 
Ingher currents showed slight brown staining; but 
at lower values of current no discoloration was visible. 
A simular fall was observed on ‘Hysi?’ glass, although. 
in this case the drop was very small, the ‘potential’ 
faling from 24 kV to18kV_ A nickel cap which 
was bombarded in the vacuum showed interference. 
colours on its surface, in patterns corresponding to 
the bombarded areas All these measurements were 
reproducible 

In the other series, of experiments, the secondary 
emussion coefficient was measured for various sur- 
faces mm an ‘orbital beam’ electrode system? 
The electrodes and system were much more highly 
degassed than was possible in the first series 
of experrments A tungsten filament was used as a 
source of primaries, and the vacuum produced 
during these experiments gave readings correspond- 
ing to a pressure of 2-3 x 10° mm mercury One 
of the secondary emussive substances investigated was 
a mixture of magnesrum and barium oxides? On 
heating the secondary cathode to 1,000°C, and 
allowing ıb to cool, the value of 5 was found to be 
about 5, but ıt could not be measured accurately on 
account of the rapidity of fall under electron bombard- 
ment In a matter of seconds, è decayed to approx- 
imately 15 The process of decay and recovery by 
heating could be repeated several times until eventu- 
ally, after one or two hours bombardment, the second- 
ary cathode became coated with a dark deposit 
This deposit was most intense on the more heavily 
bombarded areas The value of è was then perm- 
anently lowered, even after very strong heating 
Dark marks were also seen on the uncoated metal of 
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the secondary cathode where electron bombardment 
had occurred The nature of this black deposit was 
not determmed, but ıt might be noted that the same 
deposit was also found on the anode and glass bulb 
of the 1onzation gauge Furthermore, the use of a 
water-cooled baffle in this system produced no 
change in the phenomena 

Thermionie emitters such as tungsten and alkaline 
earths are not seriously affected by the silicone, the 
emission being as good as in an ordinary demountable 
system For example, over long periods, the tungsten 
filament of the iomzation gauge could be operated as 
a thoriated emitter 

It ıs supposed that a sihcone film on the bombarded 
electrode ıs decomposed, whereas a thermionic 
cathode remains hot enough to prevent much silicone 
remaining on it It would seem, therefore, that great 
care should be exercised in mterpreting the results of 
expermments which are made in vacua contaiming 
silicone vapour 

We wish to acknowledge the continued interest 
and help of Drs H Moss and C S Bull m the above 
work. and to thank Electronic Tubes, Ltd , for per- 
mission to publish these results. 

A LEMPICKI 
A B MoFariane 
Electronic Tubes, Ltd , 
Loudwater, Hagh Wycombe, 
Bucks Jan 11 
1 “Advances in Blectromecs”’, 2, Garhck, G F J, ‘“Cathodolumin- 
escence”, 158 

2 Bull, C S,and Atherton, A H ,J Inst Elect Eng , 97, IIL, 65 (1950) 


Determination of Phase Boundaries in 
Solid Alloy Systems by a Diffusion 
Technique 


THE accurate determination of equilibrium con- 
ditions in solid alloys contammg three or more 
elements sometimes presents considerable difficulty 
when the alloying metals are present ın only small 
proportions Direct X-ray examination 18 not always 
feasible, and indirect methods, such as the measure- 
ment of electrical conductivity, may fail because the 
changes in properties are often comparatively slight 

We have recently been investigating the equilibrium 
constitution of alumimium-silicon-iron alloys con- 
taming 0 5 per cent iron and 0-0 75 per cent silicon, 
that 1s, within the range of commercial-purity alum- 
inum, at temperatures from 450° to 600°C The 
techmique used ıs both direct and simple, and since, 
so far as we can ascertain, 1t has not previously been 
apphed ın this way, a brief description may be of 
interest 

The principle of the method ıs to segregate the 
co-operating phases of an alloy on a scale which 
although ıt allows equilibrium to be attained by a 
diffusion anneal, is yet sufficiently coarse to allow 
differential chemical analysis to be carried out with- 
out difficulty This can be done very simply by hot- 
roling together, and so welding, fairly thick plates 
of different alloys to form a ‘sandwich’, the alloys being 
chosen so that certain phases will appear only in one 
layer of the composite sheet The total analysis of 
the sandwich corresponds, of course, to the com- 
position of alloy ıt is desired to vestigate The 
composite sheet is rolled down to an appropriate 
thickness, annealed until diffusion 1s complete, and 
the separate layers then analysed to determine the 
final distribution of the mobile element or elements 
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Per cent silicon ın iron-free layer 





0 02 
Per cent silicon in full thickness of sandwich 


Results on alloys containing 0 6 per cent of iron heat-treated at 
475°C © 


04 06 


—@—, for 320 hr, O—O—, for 500 hr ne 


In the alummium-silcon-iron system, the solu- 
bitty of iron 1s very small, and FeAl, appears at 
quite low concentrations All that is needed in this 
case 18 to determine the distribution of silicon between 
the ealummium solid solution and the FeAl; phase, 
with which 1b 1s known to form, under appropriate 
conditions, two ternary compounds «(Fe-Si) and 
B(Fe-Si) 1, and may also show solid solution effects 
The sandwiches prepared, therefore, consisted of only 
two layers, of equal thickness, one containing 1 0 per 
cent iron and the other twice the concentration of 
silicon required in the final alloy 

At 550° and 600°C, material 1 0 mm thick was 
used Samples for chemical analysis could then be 
taken from both sides of the heat-treated sheet by 
skimming in a lathe At lower temperatures, the 
thickness was reduced to 0 25 mm to allow equil- 
abrium to be attained in a reasonable time, and the 
procedure then adopted was to fix the sheet to a, 
metal block with adhesive, with the iron-rich side 
uppermost, and to grind 1t down to a thickness of 
about 0 1 mm A determination of silicon on the 
FeAl,-free side remaining and on the full thickness 
of the sandwich gave all the requred information 

The accompanying graph shows the results ob- 
tained in some tests at 475° C In this we have plotted 
the percentage of silicon found in the FeAl,-free side 
against the total silicon determined on the full 
thickness of the sheet The silicon combined with 
the FeAl, 1s then given by the horizontal displacement 
of the experimental points from the lme which has 
been drawn in at 45° It will be seen that the approx- 
imate range of silicon contents over which «(He—S1) 
and 6(Fe-S1) are stable at this temperature can be 
determined without difficulty from the data 

It ıs hoped that ıt will be possible to publish 
elsewhere a detailed account of the results obtaimed 
by the application of this technique 

C E RANSLEY 
Research Laboratories, 
British Aluminium Co , Ltd, 
Chalfont Park, 
Gerrards Cross, 
Bucks Jan 5. 


1! Philhps, H W L,and Varley, P.C ,J Inst Metals, 69, 317 (1943) 
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Molecular Orientation and Light 
Absorption 


REcENT discussions by several authois'* have 
“ stressed the importance of considermg the orientation 
of molecules in the measurement of light absorption 
in cytological material 

In a system of molecules having parallel orientation 
(anisotropic system), the incident vibration 1s de- 
composed into two perpendicular components These 
components are differently absorbed (dichroism) In 
many cases, however, the light absorption of such 
systems 1s measured with unpolarized hght. If the 
transmission (Z/I,) of one component is a and the 
other b, the total transmission for unpolarized hght 
can be shown to be (a + b)/2 If the same molecules 
are randomly orientated in the same space, the trans- 
mission will bey/ab Thus, by measuring the hght 
absorption of an anisotropic system usmg unpolarized 
hght, a systematic orror will be introduced, depending 
on the ratio of a tob The magnitude of this error 
must be investigated experimentally for each special 
case 

The followmg summazizes some 1esults for nucleic 
acids The preparation used was deoxyribose nucleic 
acid made according to Hammarsten Two types 
of experiments were carried out 

In the first, nucleic acid molecules in solution were 
orientated by streaming in the apparatus designed by 
Signer? (1,100 rpm, radius of rotating cylinder, 
24 75 mm , distance between rotating and fixed 
cylmder, 05 mm , lhght-absorbing layer, 50 mm ) 
As a lght-source for 260 mp a Beckman spectro- 
photometer (band-width 1 my) was used The ın- 
‘tensities were measured by a IP28 photomultiplier 
The amplified photocurrent was recorded by an 
Esterline Angus meter (0-5 mamp) An mter- 
changeable Glan pusm was inserted between the 
streaming apparatus anil the photomultiplier tube 
The dichroism and the absorption of unpolarized ight 
of orientated and unorientated molecules ın the same 
solution were measured The results of a typical 
experiment are presented in the accompanying table 

The second type of experiment was made with an 
apparatus especially devised for microscopic speci- 
mens The constructional details of this apparatus 
will be published elsewhere® The molecular orienta- 
tion was brought about by stretching a nucleic acid 
gel into microscopic fibres or strips Some results of 
measurements similar to the above are summarized 
in the table 

It is evident from the fist type of experiment that, 
with moderate degrees of onentation, giving a 
dichroism (Ea/Ee) of 1 3, the error les withm 2 per 
cent at a transmission of 50 per cent at 260 my (in 
the direction of higher transmission values) 

In the second type of experiment it 1s interesting 
to note the high values of dichroism in freshly made 
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fibres The deviation or error calculated fiom these 
values will be 6 per cent at 50 pei cent transmission 
At lower transmission values, however, the deviation 
will be considerable 

In cytological maternal (with few exceptions, for 
example, sperm heads), the dichroism of nucleic acid 
generally is very low’, detectable only with specially 
designed instiuments* Thus, ıt seems clear that the 
effect of molecular orientation on the cellular nucleic 
acid absorption of unpolarized light does not mtro- 
duce any serious e11or, such as has been assumed? 


B THORELL 
F Rucu 


Karolinska Institutet, 
Stockholm 
Jan Il 


1 Caspeisson, T , Chromosoma, 1, 605 (1940) 

~ Commoner, B , and Lipkin, D , Scvence, 110, 41 (1949) 

3 Commoner, B , Scvence, 110, 31 (1949) 

1 Pollster, A W , and Swift, H H , Setence, 111, 68 (1950) 

5 Wilkins, M H F, Faraday Souety, September mecting, 1950 
€ Ruch, F (to be published) 

7 Signer, R , Trans Fud Soc , 32, 296 (1936) 


Applications of Multiple-Beam 
Interferometry 


Two recent communications on applications of 
multiple-beam imterferometry, one by Bruce!, the 
-other by Bruce, Macinante and Kelly*, call for critical 
comment 

Bruce has deseribed two applications of trans- 
mussion-hke multiple-beam interference fimges in 
reflexion These are apphed to (a) the method I 
have already deseribed* for measuring the thickness 
of thin films, and (b) the interferometric method for 
measuring oscillations deseribed by Tolansky and 
Bardsley in 1948 ta 

Doubtless this modification has some advantages 
in. very limited cases, but ıt will be of interest to find 
whether the method used (which, incidentally, is not 
fully described) can really be extensively employed 
in the exammation of the complex topographies 
now so frequently under examination with multiple- 
beam interferometry Although the application 1s of 
interest, the principle of the method of converting 
reflexion mto transmission-lke fringes by cutting 
out beams ıs not at all new It was, of course, first 
discussed in detail by Otto Lummer fifty years ago® 
I have long been familar with this, having taught ıt 
to a succession of students for more than fifteen years, 
and having used it im interferometrical studies 
occasionally, though not to very much advantage 
In simple low-magnification cases ıb ıs not difficult 
to cut out mdividual beams, but with the higher- 
power microscopic observations now often used the 























Ou1ientated molecules Unoientated molecules 
) of ee erie í 2i Ce | 
Dichroisin Tiansmission (%) o: unpolarized ugh 
Experiment Transmission Extinction unpolarized hght (260 my) Per cenit ceva 
(260 my) quotient (260 mz) ( =F 100 ) 
a= Ia b= Is — log a 

h = 46 —log b measured cale measwed cale 
I (streaming) 011 0 06 13 0 09 0 082* 0 09 0 078* 5 
II (fibres) 0 72 0 36 32 0 53 0 54 — 0 51 6 
9 0 3t 0 03 3 2° = 0 18 — Oli 6k 








* Calculations give approximate values, as the molecules are not completely orientated by this method 
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matter may not be so simple and may well lead to 
diffraction anomales ın the mage 

Bruce ıs too severe in his eriticism of reflexion 
fringes I have shown in connexion with reflexion 
Fabry-Perot fringes*? that the critical factor affect- 
ing visibility is not the reflectivity but the absorption 
of the front film Although the quality of reproduction 
in the note by Bruce makes ıt difficult to form a 
reliable judgment, ıt appears to me that his silver 
films have too big an absorption With correct atten- 
tion to this detail, ıt ıs possible to secure very sharp 
reflexion frmges of high contrast (see illustration of 
page 149 of ref 3), and they can be, and have been, 
used quite well for oscillation experiments (see ref 4) 

The second communication’, by Bruce, Macinante 
and Kelly, describes the use of a stroboscopic method 
with multiple-beam interference fringes for studying 
oscillations The authors are obviously not aware 
of the fact that ın April 1949 I gave an account?! 
of the way Mr Bardsley and I have for some time 
been successfully using stroboscope methods in com- 
bmation with mterferometnic studies on oscillating 
crystals As I have already pomted out, the strobo- 
scopic method we use not only permits larger ampli- 
tude measurements to be made, but also, and much 
more important, reveals relative phases*?, 


S TOLANSKY 
Royal Holloway College, 
Egham 
April 10 


1 Bruce, © F , Nature, 167, 398 (1951) 


3 Beg ¥ , Macinante, J A, and Kelly, J C, Nature, 167, 520 


*Tolansky, S, ‘‘Multrple-beam Interferometry” (Clarendon Press. 
xford, 1948) i 


‘Tolansky, 8S, and Bardsley, W , (a) Nature, 161, 925 (1948), 
©) Proc Phys Soc, 64, 224 (1951) i we 


$ Lummer, O, Ann der Physik, 22, 49 (1907), Suz Berhn Akad, 
8, 504 (1900) 


$ Tolansky, S , Physica, 12, 649 (1946) 
' Tolansky, B and Ranade, J D, Mon Not Roy Asiro Soc, 199, 


8 Tolansky, S, J de Phys 11, 135 (1950) 
‘Polansky, $ , Endeavour, 9, No 36 (1950) 


Decomposition of Radioactive Octamethyl- 
pyrophosphoramide in Living Plants 


Gardiner and Kilby have described"? the synthesis 
of the systemic insecticide bes(bzs-dimethylamimo- 
phosphonous) anhydride (octamethylpyrophosphor- 
amide) ın radioactive form (with phosphorus-32) and 
its application to the study of ıts uptake by hving 
plants? We also have experimented along these 
lines, but have extended our mvestigations to the 
study of the chemical fate of the substance, using 
for this purpose activities of about 400 pC /gm to 
obtain the necessary sensitivity m analysis Prepara- 
tive details will be published elsewhere 

In vuro, acid hydrolysis of the phosphoramide 
occurs at a rate determined by k = 3 6 x 10-3 [H+] 
min“? at 25°C, and alkahne hydrolysis by k = 
47 x 10° [OH-] mmn ~ at 100°C Only powerful 
oxidizing agents and halogens react more rapidly 
Water itself does not react at a measurable rate 
Thus im the pH range of plant tissues, 4 5-7 0, the 
half-life om vitro would be more than eight years 

We find, however, that only about 10 per cent of 
the toxic compound originally absorbed by plants ın 
vigorous growth 1s present unchanged four weeks 
after spraymg Up to a further 50 per cent is present 
as decomposition products The rate of decom- 
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position is considerably dependent on state of growth 
and is particularly slow in winter-dormant plants, 
facts which are consistent with the decline in insect- 
icidal activity already established*? The contrast 
with the stabihty ın non-living solutions indicates 
that some enzymic process 1s responsible for the 
decomposition in plants 

The water-miscible amide in dilute solution at 
25°C partitions 7 1 m favour of chloroform from 
water and 23 1 from N aqueous sodium hydroxide 
All products of manimate hydrolysis carry a hydroxyl 
group on the phosphorus atom and are therefore 
retained by aqueous alkah, and we have found no 
evidence of any metabolite soluble in chloroform but 
having a different partition ratio with water To 
estimate the toxic material, therefore, plant samples 
are macerated with water, filtered and the aqueous 
extract, contammg most of the activity, made 
alkaline and extracted with chloroform ‘The radio- 
activity of aqueous and chloroform layers is measured. 
in an annulus-type Geiger-Muller tube With a 
small correction for incomplete extraction, the 
chloroform count gives the amount of unchanged 
compound Further partition experiments show no 
evidence of any other chloroform-soluble compound | 

The decomposition products are mostly precip- 
itated by calcrum salts in alkaline solution Some 
hight is thrown on the mechamsm of decomposition 
in the plant by followmg the fate of hexamethyl- 
oithophosphoramide This has similar physical pro- 
perties to the pyro-compound, but 1s not hydrolysed 
by alkalis, as this 1s a property of the P—O—P 
bonding We find that the living plant decomposes 
the ortho-amide as rapidly as the pyro- When an 
aqueous extract normal m sodium hydroxide 1s 
partitioned exhaustively with chloroform, little of 
the decomposition products are in ‘this case not 
extractable, most appearing as a compound with 
partition coefficient (chloroform/N aqueous sodium 
hydroxide) of 1 2 as against 17 0 for the ortho-amuide 
Hydrolysis of the P—N links must give POH groups, 
products contaimmg which on partition go solely 
into N sodium hydroxide The initial site of attack 
by the enzymes is therefore not the P—N bnk but 
either the N—C or C—H links Substitution of 
earbon by hydrogen or hydrogen by hydroxyl de- 
creases the partition ın favour of chloroform The 
absence from the pyro-amide products of any sub- 
stance extractable by chloroform from alkali may 
result from instability of the P—O—P hnks during 
the action on the N—-C—H system 

It 1s therefore probable that the mechanism of 
decomposition 1s wholly different from that of in- 
animate hydrolysis Attack on the N—C—H system 
18 not surprising in view of the known abundance of 
methylamines in plants, whereas the unusual N—P 
hnk ıs much less likely to find an enzyme designed 
to attack ıb ; 

Our thanks are due to Mr D Lane and Mrs M V . 
Llewellyn for assistance in the preparative and 
analytical work, also to the directors of Pest Control, _ 
Ltd, for permission to publish this note 

G 


S HARTLEY 
D F Hests 
Pest Control, Ltd , 
Harston, 
Cambridge 
Dec 20 


17 Chem Soe , 1769 (1950) 
2 Research, 2, 690 (1949) 
* Rapper, Greenslade and Hartley, Bull Entom Res, 40, 481 (1950) 
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Spontaneous Gelation of Alkaline 
Casein Dispersions 


In a communication in Nature of February 10, 
«Plomley, Higgins and Hayes describe the dependence 
of viscosity and rate of gelation on pH Their results 
are in general agreement with those obtained in this 
laboratory for lactic casein and denatured peanut 
protem spinning dopes, dopes to be spun into fibres 
must obviously have considerable stabihty to allow 
time for filtration and de-aeration 
The authors mention that search for the specific 
groups concerned in the gelation process 1s proceeding. 
There are a number of indications that the specific 
group concerned in gelation is the sulphydryl group’. 
Oxidation catalysed by oxidative enzymes imcreases 
the tendency to gel 
R — SH + O + HS— R: = R--S—S—F}+ H,O 
Milk casein and peanut protein dopes contaming 
sodium sulphide are much more stable than dopes 
of similar alkalinity not containing sodium sulphide , 
the latter agent would mlubit the formation of 
disulphide bonds 
There ıs a pH (c 12 5) givmg maximum stability 
«for both milk casem and peanut protem dopes, if 
mulk casein dope contaming c 20 per cent lactic 
casein and 0 50 per cent free caustic soda is made 
more alkaline by the addition of 50 per cent more 
caustic soda, the dope becomes a gel after two days 
at 25°C , but if the additional alkali ıs ın the form 
of sodium sulphide, the change in viscosity 1s quite 
small, At very high alkalinity, the ultimate decline 
im viscosity 1s likely to be due to hydrolysis 
Thomson and Traill? have explained the peculiar 
behaviour of peanut and other seed protein dopes in 
terms of denaturation and chain rupture Both these 
factors are important , but the irreversible nature of 
the gel suggests cross-linkage formation, and the most 
hkely lnk appears to be the well-known disulphide 
bond In comparing denatured peanut protem dopes 
with milk casem dopes, both types of dispersions 
show similar sequences of viscosity changes, but 
the peanut dispersions are more sensitive to change, 
and this would be m accordance with ther higher 
cystine content 
R L Wormer. 
Courtaulds, Ltd , 
Coventry 
April 2 : 
‘Wormell, J Text Inst , 41,16 (1950), BP 14559/1949 (Courtaulds) 


‘Thomson and Trail, J Soc Chem Indust , 64, 229 (1945) 


Electrolytic Oxidation and Reduction of 
some Pyridine Compounds 


As part of an investigation for developing satis- 
factory procedures of preparing 2-, 3- and 4-pyridine- 
aldehydes, attention was turned to the electrolytic 
oxidation and reduction of pyridine compounds 
After consideration of commercially available pyri- 
dmo derivatives, studies were made of the electro- 
pxidation of 2-, 3- and 4-picoline and of 2-vinyl- 
syridme and the electro-reduction of picolinic, 
neotinie and wsonicotime acids Inasmuch as the 
sults do not show promise of bemg successful with 
sespect to the primary object, the work has been 
abandoned Nevertheless, some of the observations 
are rnteresting, although several pots need further 
mquiry 
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Other than minor modifications for eclectrolyses 
carried out at elevated temperatures, the basic 
arrangement consisted of a clay porous cup, for one 
cell compartment, sittmg or suspended in a beaker, 
which served as the other cell compartment <A 
mechanical stirrer was used for agitation More than 
a hundred electrolyses were conducted to observe 
the effect upon the yield of aldehyde when varying 
separately the type of electrodes, amperage, current- 
density, applied = MF , temperature, concentration of 
pyridine derivative, tame of electrolysis, type of 
electrolyte at anode or cathode, or addition of an 
agent to precipitate the aldehyde as ıb 18 produced. 

Aliquots from the solutions ın the cathode com- 
partment ın reductions and from the anode compart- 
ment ın oxidations were analysed for carbonyl and 
nitrogenous products A quantitative determmation 
of the former was made by producing and weighing 
the precipitated 2,4-dinitrophenylhydrazone, and its 
qualitative identification was made through mixed 
melting points with authentic samples Ammonia 
was detected through its picrate by mixed melting 
ponts with known samples of ammonium picrate 


PRODUCTS OBTAINED IN THE ETECTRO-REDUCTION OF twoNICOTINIC 
D 





Apphed E M F 
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Type of cathode (volts) Product 
~ Tmf | o | 231%0H0HBCHO 
Lead plate v Identity unknown* 
Platinum black b 10 7% (CH) CHOCHO 
Mercury-pool s 28 7% 3 
$ 


21 44 ‘ 
(CH,GH,),CHOHOt 


* Known not to be any of the other aldehydes in this table 
t Identity not conclusive 


In the reductions, the surprising observation was 
the profound effect that the type of cathode and 
appled wmr has upon the mode of cleavage of 
the nucleus of zsonicotime acid In the accompanymg 
table are sted the aldehydes isolated as their 2,4- 
dimitrophenylhydrazones in the reduction of 2180- 
nicotinic acid It ıs noteworthy that the pyridine 
nucleus ıs cleaved in various ways, depending upon 
the conditions In each case ammonia was also 
produced Wibaut and Boer! and F Sorm? have 


COOH 
A> a 
H] | 
hes aes ———> CH 
rey va bS + NH, 
NOx cH, oH, 
COOH 
CHO 
A | 
————» OH, 
| ~~ + NH, 
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N Hs 
COOH 
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| 
CH 
H) AR N 
a4 Rae CHa CH, 
ININ | | + NH, 
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also studied the electiolytic reduction of esenicotinie 
acid, and although the conditions in the three inde- 
pendent mvestigations do not differ greatly, the 
results from the three studies are different. To 
determine at what mimmum potential production of 
aldehyde takes place and therefore, perhaps, avoid 
reduction of the ring, electrolyses were performed 
with a mercury-pool cathode at 2 volts Ammonia 
was easily detected, but the test for aldehyde was 
neghgible at Em F’s below 2 4 volts, and the alde- 
hyde was still alyphatic 

In the oxidations of the picolines, the gamma 
isomer gave the best results; but the highest yield 
of 4-picolinealdehyde was only 16 8 per cent By 
making analyses at half-hour inteivals durmng the 
electrolyses, ıt was found that the concentration of 
aldehyde reaches a maximum after about two hours 
and then decreases rapidly to a low level 

In the oxidations of 2-vinylpyridine, analyses were 
also made for a glycol with periodic acid and silver 
nitrate Assuming the glycol to be 2-pyridyl-ethylene 
glycol, the Inghest yields of glycol and 2-pyridine- 
aldehyde obtained were 6 and 3 per cent, respectively 
Relatively Ingh potentials were required for the 
oxidations of 2-vinylpyridine, and this resistance 
towards oxidation of the side-chain 1s also observed 
in its resistance to chemical oxidation For example, 
2-vinylpyridine and 4-stilbazole were found to be 
inert towards hydrogen peroxide m the presence of 
osmium. tetroxide 

This work was supported by a contract fiom the 
Office of Naval Research, US Navy Department 
It ıs described m a thesis (A J L) presented m 
partial fulfilment of the requrements for the degree 
of master of science to Howard University in 1949, 
and was presented before the Division of Organic 
Chemistiy of the Washington Chemical Society, 
November 1949 

Lioyp N FERGUSON 
ALMA J LEVANT 
Department of Chemistry, 
Howard University, 
Washington 1, DC 
Dec 7 y 

i Wibaut, J P, and Boer, H , Ree tav emm , 88, 72 (1949) 
*Sorm, F, Chem Tasty, 37, 112 (1943) 


Enzymatic Formation of Glutamohydrox- 
amic Acid from Glutamine in Mammalian 
Tissue 


Tae piesence of enzymes which catalyse the 
exchange of the amide group of glutamine and 
asparagme with ammes' has been shown ın cell- 
flee extracts of micro-organisms The enzymatically 
catalysed exchange can be easily detected and 
assayed with hydroxylamine as the acceptor amine, 
since the y-glutamo and $-asparto hydroxamic acids 
produced give the colour 1eaction with ferric chloride 
characteristic for hydroxamic acids The terms 
‘glutamo-’ and ‘asparto-transferase’ activities were 
proposed for these enzymatic potencies since the 
mechanism of the exchange can be visualized as a 
transfe: of the ammmo-acid 1adical from one amine to 
another 

The 1ate of enzymatic exchange (cell-free extracts 
of Proteus vulgaris) 1s not influenced by the addition 
of phosphate or manganous or magnesium 10ns 

We now wish to 1eport on the presence (and some 
of the properties) of the enzyme system showing 
glutamotransferase activity m mammalian tissue 
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Whereas homogenates of mammalian tissues with 

isotopic ammonia and normal glutamine as sub- 

strates promoted exchange of the amide group with 

ammonia (isotopic), the enzymatic formation of 

hydioxamic acids with hydroxylamme could not be^ 
unequivocally demonstrated ın such tissue prepara- 

tions Aqueous extracts of acetone dried powder of 

sheep’s brain, hver and kidney showed no activity 

whatsoever However, the addition of manganous 

salts (but not of barrum, calcium, magnesium, zinc, 

copper or cobalt) activated the transferase activity, 

which was enhanced considerably by the addition 

of phosphate Phosphate alone, without manganese, 

did not activate the enzyme <A potent enzyme 

extract may be obtained by the extraction of acetone- 

dred tissue with water followed by precipitation at 
pH 4 2 (acetate), solution of the precipitate in water, 

and dialysis of the solution against water By this 

procedure, enzyme extracts potent after activation 

with manganous salts and phosphate have been 
obtained from sheep’s brain cortex, sheep’s liver and 
kidney cortex, mouse’s liver and transplanted mouse 
sarcoma $ 180, kindly provided by Dr A Gellhorn (see 
table) It 1s noteworthy that these enzyme prepara- 
tions (brain cortex) did not show any glutaminase 
activity when tested under optimal conditions (pH 8, 

phosphate concentrations 0 1 molar) 


GLUT \MOHYDROXAMIC ACID FORMED (MICROMOLES) FROM GLUTAMINE 
IN CELL-FREE EXTRACTS OF MAMMALIAN TISSUES 

















i ‘ 
j Sheep’s | Sheep’s | Sheep’s | Mouse’s | Mouse 
brain liver | kidney | liver sar- 
cortex cortex coma 
Complete system 141 33 17 90 22 
Without phos- 
phate 13 06 01 43 06 
Without mangan- 
ous 100S 0 6 0 0 0 
Without phos- 
phate and man- 
ganous 10ns 0 0 0 0 0 
Glutamic acid 
instead of 
glutamine 0 0 0 0 0 








The complete system contains, per2m]} glutamine, 40 micromoles , 
hydroxylamme, 20 micromoles, phosphate and manganous chloride, 
10 micromoles , 0 05 molar acetate, pH 5 5, 0 3 ml of tissue extract 
corresponding to 0 1 gm acetone-dried tissue powder Incubation, 
Zhi at 35° 5 

Though ıt was not possible to decide on the basis 
of the available evidence whether glutamotransferase 
activity ın cell-free extracts of bacterial origin is 
associated with glutaminmase activity, the two 
activities can be easily separated in mammalian 
tissues The enzyme extract did not catalyse the 
transfer of the glutamyl radical from glutathione to 
hydroxylamine, a finding of interest ın view of the 
transfer of the glutamyl radical of glutathione to 
other amino-acids by enzymes present in sheep’s 
kidney extracts? The optimum pH for glutamo- 
tiansferase activity ıs about 5 5 (optimum pH for 
bacterial glutamotransferase ıs about 8) 

Stumpf* has recently described an enzyme fiom 
sugar pumpkin seedlings which transfers the glutamyl 
radical from glutamme to hydroxylamine and also 
exchanges the amide-group with isotopic ammonia 
This enzyme 1s active only in the presence of phos- 
phate (o1 aisenate) and manganese Whether the 
activation of the enzyme from mammalian tissues 
by manganese alone and the enhancement of this 
activation by phosphate point to an essential differ- 
ence between the enzyme systems from mammahan and 
plant tissues cannot be decided at present Purification 
and characterization of the protem fraction of 
mammalian tissues endowed with glutamot:ansfe.ase 
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actıvıty wıll also show whether these enzyme potencies 
belong to the group of enzymes responsible for the 
transfer of the glutamyl radical of glutathione to 
_ other amıno-acıds? and for the hydrolytic sphttmg 
” of the trpeptide® 
We are mdebted to the Rockefeller Foundation 
and the National Vitamm Foundation for the support 
of this work 
MoceEns Scuou* 
Naruan GRossowiczf 
ABEL LAJTHA 
Hermnrick WAELSCH 
New York State Psychiatric Institute 
and Department of Biochemistry, 
College of Physicians and Surgeons, 
Columbia Unrversity, New York 
Dec 4. 
* Fellow of the National Institutes of Mental Health 
t Fellow of the National Vitamin Foundation 
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Mechanism of Hydrolysis of Benzoy! 
Chloride 


Tux following general conclusions emerge from the 
extensive work on the alcoholysis of substituted 
benzoyl chloridest (a) the changes in velocity 
constant with substituents are similar in all the 
various solvents used, (b) these changes fully 
support the contention that the reaction is a 
bimolecular Sy2 process 

A simular order ın velocity constants 1s not observed 
in the hydrolyses ın 50 per cent acetone? and, more- 
over, the order ıs difficult to mterpret ın terms of 
any one mechanism® It has been suggested** that 
this ıs due to a change to a unimolecular Syl pro- 
cess, particularly when the chloride 1s substituted by 
‘methyl or methoxy groups If this ıs true, this 
tendency should be largely repressed on changing 
to a solvent of low dielectric constant, and if 
the reaction then proceeds mainly by the Sy2 
process, the rate-order should be the same as for the 
alcoholysis 








95 percent | 40 per cent alcohol | 50 per cent 
Substituent aqueous 60 per cent ether? aqueous 
p-position acetone (10° kas) acetone? 
(108 Aas) (10* ko) 
CH,0 292 *(2 64) 53 — 
CH; 2 69 *(3 46) 6 43 12 5 
H 510 10 8 433 
Br 15 5 22 3 40 
NOs 169 0 203 7 50 0 





*95 per cent dioxan solution (refers to 5 ml H,O made up to 
100 ml) Velocity constants A at 0° and 25° expressed in sec ~* umts 


The results ın 95 per cent acetone show that, with 
the exception of anisoyl chlonde, the predicted order 
is obtained On replacing the acetone by dioxan, 
thus giving a solution with a much smaller dielectric 
constant, amsoyl chlomde hydrolyses more slowly 
than toluoyl chloride, showmg that a complete re- 
versal m velocity order may be achieved. It 1s of 
interest to note that the bimolecular reaction with 
p-toluoyl chloride proceeds somewhat faster in the 
dioxan solution (D ~ 6 5) than in the acetone solu- 
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tion (D ~ 24 5), which would be difficult to explain 
in the case of a unimolecular ionization reaction 

On mereasing the water content of the medium, 
the Syl mechanism readily preponderates in the 
most favourable cases, so that ın 50 per cent aqueous 
acetone only the p-nitro compound 1s reacting entirely 
by the Sy2 mechanism On this basis, the methyl, 
methoxy- and bromo-compounds and the unsub- 
stituted chloride react almost entirely by the uni- 
molecular process 

We wish to acknowledge the financial help received 
from the Central Research Fund, and hope to report 
this work ın detail elsewhere 


D Brown 
R F Hopson 
Chemistry Department, 
Queen Mary College, 
London, El Jan 12 
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Possible Artefacts introduced by the 
Ninhydrin and Alloxan Reactions in Histo- 
chemical Applications 


Smwce the work of Berg}, the ninhydrin reaction 
has been commonly used as a histochemical test for 
the «-amuino-acid groupmgs of proteins The reaction 
of proteins with alloxan, giving rise to murexide, has 
already been criticized by Romieu? for lack of 
specificity and by Giroud? for the diffusion of the 
colour 

Our own experience shows that for two reasons 
caution 1s necessary when interpreting the results. The 
first ıs that the reaction products both of nmhydrin 
and alloxan with the «-amuno-acid groups of proteins 
are to some extent soluble ın water and thus may be 
adsorbed on cellular structures which are not the 
site of the reaction The second 1s that other cellular 
structures, contamimg proteins but lacking affinity 
for the coloured reaction products, will fail to stam 
In both cases the microscopical picture is misleading 
This can be clearly demonstrated on granules of the 
blood eosinophiles of the horse and the frog These 
structures give a very strong nmbydrin and a weaker 
alloxan test* 

The chemical constitution of the reactaon product 
of nmhydrin with amino-acids has been identified as 
the ammonium salt of 2-(13 diketomdanylidene- 
amuno)-indandione® (I) 

The reactions between proteins and alloxan give 
rise to the formation of murexide, the ammonium 
salt of purpuric acid, which has a very simular struc- 
ture (II) 
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The reaction mechanism has been elucidated by 
Hurtley and Wotton? By means of these com- 
pounds in pure solutions, we obtained the same 
picture as when applying the histochemical test with 
ninhydrin. and alloxan In these experiments the 
staining of the eosinophilic granules is not due to 
any chemical reaction of the ammo-acid groups but 
to an adsorption process It ıs thought that the 
binding of the anionie dye, eosin, 1s due to electro- 
adsorption of this substance on positively charged 
cellular structures‘, in the same way that basic dyes 
are fixed on negatively charged substances? It 1s 
therefore not surprising that other anionic dyes, such 
as the ammonium salt of 2-(13 diketomdanyl- 
ideneamino)-indandione and the ammonium salt of 
purpuric acid, are also fixed by eosinophilic sti uctures 

The ammonium salt of 2-(13 diketomdanyl- 
1deneamimo)-mdandione was prepared by the slightly 
modified method of Ruhemann®' Murexide was 
prepared according to Wohler and Liebig? (modified) 

Smears of horse leucocytes fixed ın methanol, 
were stained for 10 min with 7 x 10+ M of the 
ninhydiin detivative The eosinophilic granules were 
very strongly coloured Erythrocytes, occasionally 
present, stain faintly (as in the histochemical nin- 
hydrin test) As can be predicted from the staining 
mechanism, the blue dye is completely displaced 
by strong concentrations of eosin (1 54 x 107? M) 
Moreover, it can be washed out with ethanol When 
eosin 1s applied first, and the blue dye afterwards, there 
is a partial displacement of eosin, and the resulting 
colour of the eosmophilic structures 1s a uniform 
purple Remarkable staining efiects could be obtained 
with less concentrated eosin solution (10 mgm /25 ml ) 

An application of eosin on smears, previously 
stained with the blue compound, completely dis- 
places the dye in the erythrocytes but only partially 
in the eosinophilic granules Their inner part remains 
blue, while their outer layer ıs pure red This points 
to the heterogeneity of the granules already demon- 
strated by other means*. Further evidence for this 
fact 1s furnished by extraction with an ethanol—-ether 
mixture, which strongly reduces the affinity for eosin 
but not for the blue dye 

The curious stamming effect may be explained by a 
stronger affinity of the mner parts of the granules 
for the ninhydrin derivative The same effect 1s 
obtained by staming the granules with eosin after 
staining them by the usual histochemical ninhydrin 
reaction. 

Similar results were obtained with murexide solu- 
tions, especially with frog leucocytes 

In our opinion, the mterpretation of histochemical 
protein localization obtained by the nmhydrin and 
alloxan test 18 very difficult, and our own results on 
the cytochemistry of blood eosmophiles*t require 
re-examination 


R VERCAUTEREN 


Bıochemıcal Laboratory, 
Vetermary College, 
University of Ghent 
Jan 4 
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A New Anti-Proteolytic Factor in 
Soya Beans 


AQUEOUS extracts of raw soya beans have been 
shown to be capable of mmbiting proteolysis of +, 
casom by pancreatin? and trypsin’ According to 
Read and Haas’, they possess mhibiting action on 
trypsin and the protemase of taka-diastase, but not 
on papam or bromelin z 

With a gelatin substrate, I found ın 1947 a marked 
inhibitmg power ın aqueous soybean extracts not 
only on trypsin but also on papam Subsequent 
work has confirmed this finding, ın contradiction of 
the results of Read and Haas, and has extended 1t 
to the proteolytic enzymes of malt flour More 
recently, a certam amount of evidence has been 
obtained that the inhibiting factor is effective on 
papain and the proteolytic enzymes of wheat flour, 
acting on a gluten substrate 

The anti-papai factor ıs heat labile, and appar- 
ently more so than the anti-tryptic factor which has 
been examined in detail by Ham?, Kunitz’, Bow- 
man® and others The existence of an anti-papain 
factor m raw soya beans appears not to have been 
noticed before 

It 1s hoped to pubhsh full details of this work* 
elsewhere 

E M LEARMONTH 

British Soya Products, Ltd , 

150/2 Fenchurch Street, 
London, EC 3 Jan 12 
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Fate of Radioactive Protein in the 
Animal Body 


PROTEIN tagged with radioactive rodine (10dine-131) 
18 proving useful in immunological research because 
of its ready detectability! Also the firm substitution 
of the iodine in the tyrosme molecule renders con- 
clusions based on the occurrence of radioactivity in, 
the tissues more acceptable as evidence of the 
presence of the antigen or its partial breakdown 
products than has been the case with arsenic and 
dye tracers? The application of various methods 
meluding paper chromatography to the study of the 
fate of iodinated antigens has produced results which 
appear of general interest 

In the present investigation, the fate of tagged 
antigenic protem has so far been followed ın normal 
rabbits The proteins used have been purified bovine 
albumin, human y-globulin and homologous whole 
serum In agreement with recent American work’, 
it has been found that after intravenous mjection 
much of the protein 1s removed from the blood-stream 
within forty-eight hours, and that there is a con- 
comitant rise in the radioiodine content of the thyroid 
gland and the urme ‘The 1odine-131 appeared ın the 
urine of all the animals studied within thirty minutes 
of the injection The excretion of iodine was greater. 
when a foreign protem was used The excreted pro- 
ducts were freely dialysable through ‘Cellophane’ 
and were not precipitated by protem precipitants, a 
feature noted also by Crampton and Haurowitz4 

For further study of the substances excreted, paper 
chromatograms of the urme were set up on Whatman 
3 MM paper and run overnight ın phenol saturated 
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with water On development with ninhydrm and 
heat, certain traces of purple indicated ammo- 
compounds, but the most conspicuous feature was 
always the presence of bright yellow spots or streaks 
“which differed in size and position with the protem 
injected In normal uninjected animals, the most 
conspicuous of these was the lower (Rr 0 40-0 48), 
but a famter one was also present (Ry 0 73-0 78) 
After mjection of albumin contamuing 1odine-131, the 
lower spot was the more conspicuous, and after 
globulin containmg 1odine-131 the upper was usually 
so With homologous serum contaming 1odime-131, 
the spots differed httle from those ın normal urme 
Chromatograms were scanned with a 8-particle 
counting Gerger-Muller tube placed directly on the 
paper Counts were made at closely placed sites along 
the trace With the foreign proteins ıt was found that 
approximately 50 per cent of the activity was m a 
spot (Ry 0 05-0 10) shown by a comparative tracer 
to represent imorganic iodine With albumin m- 
jections a second peak of activity was found ın rela- 
tion to the lower yellow spot, with globulin 1t was 
in the upper yellow spot With the homologous 
serum, inorganic iodide was proportionately greater, 
but some activity coincided with the lower yellow 
spot also In one animal, activity was associated 
with a conspicuous purple spot (Rp 0 85), which was 
probably duodotyrosine , ın the remainder this com- 
pound appeared to be absent This latter finding 
concurs with that of Leblond and Sue’, though it 1s 
at variance with that of Foster and Gutman, all of 
whom worked with free duodotyrosine It also differs 
from the findings of Knox and Endicott (see ref 1, 
addendum to paper), who studied the fate of foreign 
labelled-protems ın rabbits They reported that 
duodotyrosine and 1odide formed the chef excretion 
products 

It was thought that the compounds responsible 
for the yellow spots were polypeptides, and confirma- 
tion was obtained by hydrolysis Both the whole 
urine and also the eluate from the ‘yellow spot’ area 
of undeveloped chromatograms were hydrolysed in 
6N hydrochloric acid In each case the hydrolysate 
was resubmitted to chromatography ın phenol and 
developed with nmhydrin Sıx separated purple spots 
representing amuno-acids were found, and some of 
the radioactivity was now associated with duodo- 
tyrosine Some, however, was still found in a mixed 
yellow—purple spot (Ry 0 45-0 50), which area was 
accordingly eluted from an undeveloped chromato- 
gram When run in an 7 butanol — acetic mixture, this 
was resolved mto a further five non-radioactive 
purple spots (Ry ranging from 0 2 to 0 45) and an 
active yellow one above this Further elution and 
hydrolysis followed by chromatography ın phenol 
revealed more amino-acid spots, which again included 
radioactive duodotyrosime 

It would appear, therefore, that ın the animal the 
myected proteins are subjected to hydrolysis, which 
results in the breakdown of part of the molecule and 
release of organic iodide, but also in the release of 
some stable peptides that still contam iodine in 
organic combination The peptide and such of the 
iodide as is not stored in the thyroid are then ex- 
ereted in the urine It also appears that the excreted 
peptide may differ according to the protem used, 
although further mvestigation with other proteins 18 
required to test this pomt Examination of the 
excretion products of labelled proteins appears to 
offer possibilities to workers ın a wider field than 
that of mmmunology 
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I would hke to express thanks to Mr R W R 
Baker for valuable assistance ım preparıng and 
interpreting the chromatograms 

J O Laws 

Department of Pathology, 

Guy’s Hospital Medical School, 

London, SE 1 

Jan 23 
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Histochemical Observations on Genital 
Cancer 


THE histochemical test of McManus! and Hotchkiss? 
demonstrating the presence of mucopolysaccharides, 
mucoproteins and glycoproteins was carried out on 
cancerous tissue of the vagina, portio and corpus 
uteri, the Fallopian tube and the ovary The poly- 
gonal stratum of the normal epithelium of the portio 
gives an intense positive test, while the normal 
stratum basale remains uncoloured Cancerous tissue 
fails to give a positive test even ın the pre-invasive 
intra-epithelal stage The same result was obtaimed 
m cancers originating from other parts of the genital 
tract Thus our observations indicate that the 
McManus—Hotchkiss test ıs a valuable tool in the 
early diagnosis of cancers m the pre-invasive stage 

In view of the report of Shetlar et al** that in 
cases of malhgnant tumours the protem-bound poly- 
saccharide content of serum albumin is increased, it 
1s of interest that compounds of this nature seem 
to be absent in the cancer cells This may indicate 
that protem-bound carbohydrates may be concerned 
im some way with malignancy 

L Lagos 
K PAu 
Obstetrical and Gynzcological Clinic, - 
University, Pécs Dec 10 
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Micellar Structure of Native Cellulose 


Ranby and Rubi! have recently described how 
native cellulose particles of micellar dimensions can 
be produced by boiling cotton fibres in dilute sulph- 
urne acid and then washing to a pH of approx- 
mately 4 We have examined the effect on cotton 
and ramie of more concentrated acid at lower tem- 
peratures (for example, 975 gm jl and 20°C) and 
have obtained somewhat similar results We find 
that with increasing severity of our treatment the 
ultimate product of the dissolution appears to con- 
sist of particles between 500 and 2500 A in length 
with a roughly constant cross-section (50 A thick 
and 150-200 A wide) In the earlier stages of dis- 
integration larger flat aggregates are obtained, and 
we have been able to prepare brittle transparent films 
from the colloidal solution of these X-ray exam- 
mation of such films shows that, when the X-ray 
beam ıs perpendicular to the film, the 101 and 101 
reflexions of cellulose I appear as rmgs, as they 
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101 101 
Photometer records of X-ray photographs of films of cellulose 
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particles w X-ray beam perpendicular, (b) beam parallel, 


equator, (c) beam parallel, meridian The intensity scale for 
(a) 1s different from that for (b) and (e) 


should, but the former ıs abnormally weak in m- 
tensity When the beam 1s parallel to the film, a 
strong 101 reflexion appears on the equator, and 101, 
partly oriented on the equator and partly on the 
meridian, 1s weak ın comparison Photometer records 
showing these results are given in the accompanying 
diagram The 101 planes are thus preferentially 
oriented parallel to the plane of the film Simce the 
aggregated particles are themselves flat and must 
thus tend to he down parallel to the same plane, we 
deduce that the crystal axial orientation tends to 
persist throughout the aggregates 

We have not yet been successful in preparing a 
specimen in which only the ultimate particles appear , 
but we have observed simular omentation effects in 
films made from solutions ın which the majority of 
the particles exist as units or very small aggregates 
This suggests that the ultimate particles are them- 
selves thinnest ın the direction normal to the 101 
crystallographic planes, a suggestion which 1s sup- 
ported by a careful exammation of electron mucro- 
graphs of disintegratmg aggregates, m which the 
width of the ultimates appears to he in the plane of 
the flat sheets Whether the occurrence of crystallo- 
graphic orientation m the aggregates 1s a consequence 
of the shape of the ultimates, or 1s rather due to the 


different activities of the 101 and 101 surfaces, can- 
not as yet be decided, but a more detailed study of 
some shght differences between the orientation effects 
m cotton and ramre may throw some hght on this 
question. 

Tt ıs also noteworthy that, m our X-ray photographs 
of the less drastically treated material, there appears 
a strong equatorial small-angle scattermg and an 
equatorial streak (cf. diagram, b and c) The former 
in particular 1s considerably weaker ın the correspond- 
ing photographs of more completely disintegrated 
material, and may thus be associated with the details 
of the bulding up of the aggregates from the ultimate 
particles Both 1t and the streak are clearly due to 
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some effect in the direction of the normals to the 101 
planes 

Tė is also mteresting to note that our attempts to 
obtaim the native cellulose particles from raw jute 
have been unsuccessful, smce the cellulose passes over 
into the cellulose II modification before the fibres 
disintegrate* This suggests that m jute some of the 
lignm may be present as an intermuicellar cement, 
as we have reason to infer from evidence obtamed 
in other investigations on‘ this fibre®? 

* Note added vn proof In more recent experiments 
we have been able to obtain a very small quantity 
of native cellulose particles from jute when the 
conditions of treatment were very carefully con- 
trolled Even ın the most favourable circumstances, 
the yield of particles from jute 1s very much less 
than from ramıe or cotton 

S M MOUKHERIBE 
J Sreorsx1 
H J Woops 
Textile Physics Laboratory, 
Department of Textile Industries, 
University of Leeds 
Jan 4 
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A Secondary Piliferous Layer on the Roots 
of Hippeastrum 


Durna the examination of a Hippeastrum plant 
the roots of which were badly attacked by a new 
species of the nematode genus, Rotylenchus, to be 
described elsewhere, 1t was noticed that some of the 
undamaged parts of the roots were covered with 
root hairs right up to the base of the bulb Close: 
examination showed that the root haws were oi 
secondary origin, for in some cases the root was stil 
surrounded by the orgmal hypodermis, which was 
partially sloughed, and the new root hairs were grow 
ing beneath it 

Secondary root hairs have been described by 
Pinkerton! ım certain members of the Commelinacew 
but in the cases she investigated the secondary rooi 
haurs arose from trichoblastic cells occurring betweer 
the already existent primary root hairs In the case 
here reported ıt appears that the secondary root hair: 
have arisen from cortical cells below those constituting 
the hypodermis, and have formed a new piliferou 
layer So far as I am aware, the phenomenon of th« 
production of a secondary piliferous layer has not 





No 4255 May 19, 1951 
been reported before, certamly Cormack? makes no 
mention of ıt Outside the new puliferous layer, 
the hypodermis, of which the old piliferous layer 
appears to have died, has been sloughed ‘This 
Atypodermis ıs usually two cells ın depth but in some 
places 1s as much as five cells deep The cells and 
root hairs of the secondary piliferous layer appear to 
be no different from those of the primary layer 

The cells of the root cortex seem to be able to 
become meristematic with ease, and the new piliferous 
layer ıs formed from a meristem of this origin 
Another manifestation of the same meristematic 
activity ıs seen when the root ıs damaged by eelworm 
attack The lesion formed tends to be isolated by a 
series of cells which have divided tangentially on 
the mner side of the lesion A similar phenomenon 
was described by Quanjer? from potato tubers 
attacked by the eelworm Ditylenchus dipsaci, where 
a cork cambrium was produced, isolating the lesion 

J B Goopzy 
Rothamsted Exper:mental Station, 
Harpenden, Herts 
Jan 16 
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Anatomical Factors of Body-Heat 
Regulation 


As has already been shown, the body-weight/body- 
surface ratio decreases more or less regularly from 
north to south, and the lowest averages are found in 
hot climates)? Manıfestly the decrease of the 
weight/surface ratio in human bemgs ıs an anthropo- 
logical—and_ strictly biometrical—equivalent of the 
two well-known zoological ‘laws’ Bergmann’s rule 
(body-size of related homeotherms decreases in the 
warmer parts of their geographical range), and 
Allen’s rule (relative increase of protruding organs in 
warmer districts) I thmk that a hiometrically 
correct rule may be generalized ın the following way 
in closely related homeotherms, the body-mass/body- 
surface ratio tends to decrease ın climates which, at 
feast during a part of the year, put a stress on heat- 
elimmating mechanisms 

Now, the weight/surface ratio 1s correlated with 
many anthropometrical indices, suggesting that there 
are anatomical factors of heat regulation The 
followmg experimental results show that thermal 
behaviour varies according to body-build, a correla- 
tive of weight/surface ratio 

In the first experiment, mature adult men were 
exposed for about one hour to a dry-bulb temperature 
of approximately 36° C Thereafter they were 
divided into two groups (l) subjects reacting by 
strong perspiration (sweat drippmg down profusely 
at least on a part of the body forehead, chest or 
axilla), (2) subjects reacting by a moderate per- 
spiration (shiny skin, but not perceptible drops) I 
did not take into account subjects difficult to put in 
one of these well-defined groups As neglected sub- 
jects represent probably the ‘average’ cases, per- 
spiration appears in these results as a dichotomized 
variate, excluding the hypothesis of a normal dis- 
tribution Therefore, in order to calculate correlations, 
the pomt-bisenal r formula was employed The 
coefficients of correlation between the intensity of 
perspiration and some anatomical indices are given 
in Table 1 (number of subjects 43) 
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Table 1 
Trunk volume/total limb length (Viola) 0 461 
Lower Inmb/trunk height 0 443 
Weight/height (Quetelet) 0 342 
Upper imtlower limb 0 252 
Abdominal volume/thoracic volume (Viola) 0 224 
‘Thoracic depth/length of sternum 0 202 
Body-weight/body-surface ratio 0 336 


These figures show that profuse perspiration tends 
to be associated with the eurysomatic morphological 
trend relative preponderance of trunk volume over” 
hmb length, of trunk height over lower lamb, of upper 
limb over lower, of abdomen volume over chest 
volume, of chest depth over sternal length, of body 
mass over body surface Of course, moderate per- 
spiration tends to combine with the opposite leptoso- 
matic trend 

These results may seem a httle paradoxical It is 
stated ın text-books that perspiration is the chief 
method of heat elimmation But perspiration increases 
with weight/surface ratio and the latter decreases as 
we go south Nevertheless the paradox disappears 
if we remember that the “chief method of heat 
ohmination” is the least economical and the most 
disturbing On the average, brachymorphic mdi- 
viduals perspire too quickly and too profusely 
sweat is largely lost without bemg evaporated It s 
a lund of physiological ‘hypertely’, which can be 
compared with the mammoth’s tusks usually 
quoted 

The second experiment threw some hght on this 
aspect of the problem A group of young adult men 
was submutted for half an hour to a dry-bulb tem- 
perature of 36° C Ther mouth temperatures were 
carefully taken before entering the hot room, then 
again at regular intervals Leaving aside the inter- 
mediate cases, we can distinguish two groups (1) 
ten subjects whose temperature rose to a maxzmum 
at the tenth mmute, (2) eleven subjects whose 
temperature rose to a maximum at the thirtieth 
minute The characteristics of both groups are given 
in Table 2 


Table 2 





| 10-min group | 30-mın group 
36 9 36 8 








Maximum temperature (° © ) 
Heat gained ın order to reach 
max temperature (Cal ) 
per minute 17 07 
per minute and kgm of 
body-weight 
Weight/surface ratio (kgm /m *) 


0011 
36 7 





The maximum temperature reached by the 30-min 
group was stall lower than the maximum attamed by 
the 10-mın group The latter accumulated more 
heat (the heat gain was calculated by taking 0 83 as 
average thermal capacity of living tissues) 

Six subjects of the 30-min group were observed 
for 40 min In one case the temperature rose a little 
during the additional 10-mm period, in a second 
case 1b remamed at the 30-min level, in four cases 
there was a temperature fall obviously related with 
intensified perspiration Therefore, the 30-mm 
group, with a lower weighs/surface ratio, gains heat 
at a slower rate and its ‘last resource’ sweat reaction 
is delayed and relatively weak On the whole, thermal 
reactions of the 30-min group are more economical 
and more efficient 

Now the anthropometrical profiles of the two 
gioups show perfect anatomical antagonism In the 
accompanying graph, averages of each group are 
compared with averages of the whole sample and 
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Weight 
Height 

Trunk Height 
Upper Limb 


Lower Limb 





Weight/ Surface 


~ m =, 10-min group , 





, 30-mın group 


G 


their deviations from the latter are expressed in 
standard deviations Thus, all characters are com- 
parable and we can determme ielative anatomical 
~ preponderances For the 10-min group we find a 
relative preponderance of weight over height, of 
trunk height over pelvic limb length, of upper hmb 
over lower limb, the 30-mm group shows the oppo- 
site relative preponderances On the average, the 
first group ıs mamfestly eurysomatic, the second 1s 
leptosomatic Tins ‘bipolar deformation’ comeides 
with other anatomeal gradients revealed by the 
study of anthropometrical changes as functions, of 
blood pressure and muscular strength, the latter 
being taken as independent variables* 
EUGÈNE SCHREIDER 
Laboratoire d’Anthropologie Physique, 
1 rue René Panhard, Paris XIII 
Dec 29 

1 Schreider, © , Nature, 165, 286 (1950) 

? Schreider, E , LL’ Anthropologue, 54, 67, 228 (1950) 

*Schreider, E, Butypologie, 10-11, 53 (1949-50) 


Porta monticola Murr. on Chir (Pinus 
longifolia Roxb.) in India 

Poria monticola Murr (= Poria microspora Overh ) 
has so far beon known to occur naturally in North 
America (Canada and United States), where the fungus 
commonly causes heart rot of living trees (sitka 
spruce and Douglas fir) as well as decay of coniferous 
wood in service The fungus ıs not known to occur 
naturally in Great Britain, and ıs only present in 
timber imported into the country from North 
America During the Second World War, Messrs 
Tata Aircraft, Ltd , Bombay, obtamed from Canada 
a supply of 36,000 cu ft of sitka spruce for manu- 
facturing aeroplane parts m India A large number 
of the planks showed an infection in the form of 
brown streaks of rot running along the length of the 
grain Isolations from the diseased wood yielded a 
fungus which resembled Porta monticola described 
m culture by Nobles? and others The pockets were 
superficial and therefore the rot was removed by 
planing off the surface, and any incipient decay that 
might have gone mside the wood was arrested by 
kiln seasoning The growth of the fungus ıs also 
known to be checked 1f the moisture content of the 
wood remains less than 20 per cent, based on the 
oven-dry weight of the wood 

Chir (Pinus longifolia) 1s an important timber 
species in the central and west Himalayas The logs 
are converted in the felling coupes and are floated, 
along with other timber species, down the rivers into 
the plains All these are collected at Dakpathar, 
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Dehra Dun, which 1s situated at the foot-hills of the 
Himalayas on the banks of the River Jumna, which 
comes into the plams at this region One of us (K. B ), 
during numerous inspections of timber at Dakpathar, 
collected chir sleepers, which were frequently affected. 
by a brown rot Isolations from the rotted wood 
yielded P monticola m culture It therefore appears 
that the fungus ıs present m a natural condition in 
India, and that 1t can be traced into the felling 
coupes of chir plantations in the Himalayas. Recently, 
a large consignment of chir sleepers was obtained by 
the Pubhe Works Department, Government of India 

The sleepers were stored in a godown adjacent to the 
Forest Research Institute, Dehra Dun The con- 
ditions of storage were very unsatisfactory, with poor 
ventilation The humidity of the air at Dehra Dun 
1s high during July to September, when there is an 
average rainfall of 80 ın and the average temperature 
of the place in summer months is about 95° F As 
@ consequence, a dry-rot fungus affected and spread 
rapidly into all the sleepers by the end of September 
1949 Thick hyphal mats developed on the surface 


f 
T 
uA 





(1) Hyphal mats (left) of Poria monticola on the surface and (mght) 
shrinkage cracks and initial stages of rot on a chir sleeper x 1/10 
(2) Frut bodies of Poria monircola on a chir sleeper x 2/5 


(Fig 1), and occasionally fruit bodies were formed 
(Fig 2) which corresponded with P montvcola 
described by Murnill? The rot was of the brown! 
carbonizing type Isolations from the rot yielded 
P montola in culture Advice was given to reject 
the sleepers where the rot penetrated into the core, 
while those with superficial rot and merpient stages 
of decay were given a sterilizing treatment in steam 
under pressure and restacked in the open under 
cover to allow free circulation of air around them 
All such sleepers have been found to be healthy up 
to this date The fungus caused a severe brown rot 
on chir sapwood blocks in culture flasks, and the 
average loss in weight of the blocks was found to be 
63 per cent ın four months 

Dr W P K Findlay, to whom the isolate from 
chir was sent, stated that the fungus 1s probably 
Porna monticola, to which view we agree from a 
study of 1ts cultural characters A detailed account 
of the fungus will appear elsewhere ın a study by us 
of the fungus diseases and decays of conifers in India 

K BAGCHEE ` 
B K BAxsHI 
Mycology Branch, 
Forest Research Instıtute and. Colleges, 
Dehra Dun, India Dee 20 

1 Nobles, M, K , Canad J. Res, C26, 389 (1948) 
*Murnll, W A , Mycoloma, 12, 90 (1920) 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, May 21 


~ BRITISH SOCIETY FOR THE HISTORY OF SCIENCE, PHILOSOPHY OF 
ScIENGE GROUT (in the Joint Staff Common Room, University College, 
Gower Stieet, London, W C 1), at 530 pm—Prof K R Popper 
“A Critical Discussion of Operationalism and related Views” 


Tuesday, May 22 


BRITISH PSYCHOLOGICAL SOCIETY, INDUSTRIAL SECTION (ın Room 
105, London School of Hygiene and ‘Tropical Medicine, Keppel Street, 
London, W C 1), at 1 pm —Mr Denis McMahon ‘‘Practical Traming 
for Psychology Students—the Work of a University Psvchology Unit’ 

SocILTY OF PUBLIO ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
PHYSICAL METHODS GROUP (at the Institute of Physics, 47 Belgrave 
Square, London, S W 1), at 4 pm —Radiochemustry Meeting 

ROYAL ANTHROPOLOGIOAL INSTITUTE (af 21 Bedford Square, 
London, WC1), at 530 pm—Ar Paul Bohannan “Divmation 
among the Tiv of Central Nigeria’ 

ROYAL SOCIETY (at the Institute of Marine Engineers, 85 Minories, 
London, E C 3),at5 30 p m —Prof L C Burrill “Sir Charles Parsons 
and Cavitation’? (Parsons Memorial Lecture) 

BRITISH ORNITHOLOGISTS’ UNION (joint meety 
ATICS ASSOCIATION, at the Zoological Society o 
Park, London, N W 8}, at 6 pm —Dr Ernst Mayr 
Ongin of Species” 

SOCIETY FOR VISITING Sormntists (at 5 Old Burlington Street, 
London, W1), at 730 pm—Diuscussion on “The Bnological and 
Chemical Control of Insect Pests’ (Speakers Dr V B Wisglesworth, 


with the SYSTEM- 
London, Regent’s 
“Birds and the 


FRS,Dr R A E Galley, Mr G V B Herford and Dr 
Hartley) 
aa Wednesday, May 23 


ROYAL SOCIETY OF MEDICINE, ENDOCRINOLOGY SECTION (joint 
meeting with the SOCIETY For ENDOCRINOLOGY, at 1 Wimpole Street, 
London, W 1), at 2 pm—Symposium on “ACTH” 

CHEMICAL CouNciL (at the Royal Institution, Albemarle Street, 
London, W 1), at 3 p m —Sır Jack Drummond, FRS “Chemistry 
and the Food We Eat” (Chemistry in the Service of Man, 2) 

INSTITUTION OF ELECTRICAL ENGINEERS, SUPPLY SFCTION (at Savoy 
Place, Victoria Embankment, London, WC 2), at 530 pm—Sir 
Edward MacColl ‘Hydro-Electric Power Development in Scotland” 

ROYAL MIOROSCOPICAL Soorety (at Tavistock House South, 
Tavistock Square, London, W C 1), at 530 pm—Mr M S © Bir- 
beck ‘Histological Techniques for the Electron Microscope” 

UNITED NATIONS FELLOWSHIP (in the Ceylon Room, Royal Empire 
Societv, Northumberland Avenue, London, ), at pm— 
Discussion on “Bi-National Cultural Activities” * 

BRITISH PSYCHOLOGICAL Sootpry, MEDICAL SECTION (at the Medical 
Society of London, 11 Chandos Street, Cavendish Square, London, 
NY 1),at $30 pm—Dr W S Inman “The Moon, the Seasons and 
Man” 


INSTITUTE OF METALS (at 4 Grosvenor Gardens, London, 8 W 1)— 
Sir John Anderson, FRS Annual May Lecture 


Thursday, May 24 


UNIVERSITY OF LONDON (in the Physiology Theatre, University 
College, Gower Street, London, W C 1), at 445 pm —Dr D J Bell 
“Biological Syntheses concerning Carbohydrate Radicals’ * (Further 
Lectures on May 31, June 7 and 14) 

BRITISH INSTITUTION OF RADIO ENGINEERS, LONDON Srovion (at 
the London School of Hygiene and Tropical Medicine, Keppel Street, 
London, W C 1), at 630 pm—Mr J L Thompson “The Resist- 
ance Wire Strain Gauge ım the Measurement of Physical Quantities” 


Friday, May 25 


Paysıcan SocreTy (in the Lecture Theatre Science Museum, 
Exhibition Road, London, S W 7), at 5 p m —Sır George Simpson, 
FRS “Fifty Years’ Work in Geomngnetism and Geophysics— 
Some Remuniscences” (6th Charles Chree Address) 

INSTITUTION OF ELECTRONICS, NORTH-WESTERN BRANOH (in the 


Reynolds Hall, College of Technology, Manchester), at 7 p m —Mr 
L Atkinson “High Voltage Oscillograph for Photography of 
Transients” 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the followmg appointments on or 
before the dates mentioned 

ASSISTANT LECTURER IN THE DEPARTMENT OF ENGINEERING, 
Wednesbury County Technical College—-The Director of Education, 
Department F E, County Education Offices, Stafford (May 26) 

MECHANICAL ENGINEER 1n the Heavy Research Plant Section of 

‚the Cluef M and E Engineer’s Division, Ministry of Works—The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, WC2, quoting 
C 259/51A (May 26) 

SCIENTIFIO OFFICERS (2) (with at least second-class honours degres 
with mathematics or physics a3 main subject, or an engineering 
degree with a very strong mathematical background) to deal with 
mathematical problems arising from research into civil defence funda- 
mentals—The Muinistry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W C 2, 
quoting A 148/51A (May 26) 
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PRINCIPAL MEDICAL OFFIOER (Research) at a Ministry of Supply 
establishment in south-west England, to organize and superintend 
Investigations into the physiological, pathological, pharmacological 
and biochemical effects of toxice materials—The Appointments Oflicer, 
Ministry of Labour and_ National Service, 1-6 Tavistock Square, 
London, W C1, quoting J O 35 (May 28) 

AGRICULTURAL ECONOMIST and ASSISTANT AGRICULTURAL ECON- 
omisrs, grade (a) or (b), in the Departmént of Agricultural Economics 
—The Registrars, The University, Manchester 13 (May 81) 

ASSISTANT LECTURER IN MaturmaticS—The Clerk, Burkbeck 
College, Breams Buildings London, E C 4 (May 31) 

COATS FELLOWSHIP IN CHEMISTRY or PHYSICS (excluding nuclear 
physics}—The Clerk of Senate, The University, Glasgow, W 2 (May 31) 

ENGINEER I at a Ministry of Supply establishment in south-east 
Bogland—The Mimstry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W C 2, 
quoting D 205/51A (May 31) . 

ENGINEER I in the Muustry of Supply Directorate of Ordnance 
Factories/Engineermng, London—The Mimstry of Labour and National 
Service, Technical and Scientific Register (IC), York House, Kingsway, 
London, W C 2, quoting D 204/51A (May 31 

PRINCIPAL LECTURER or SENIOR LECTURER IN HEAT ENGINES, a 
SENIOR LECTURER IN MACHINES, LECTURERS (2) IN MACHINES, a SENIOR 
LECTURER IN PHYSICS, a SENIOR LECTURER IN ELECTRICAL ENGINEER- 
ING, 2 LECTURER IN ELECTRICAL ENGINEERING, a SENIOR LECTURLR 
IN SrRvCTURAL DESIGN, and DEMONSTRATORS (13) IN MATHEMATICS, 
PaHysics, CHEMISTRY and ENGINEERING, at the Military College of 
Science, Shrivenham, Swindon—The Civil Service Commission, 
Trinidad House, Old Burlington Street, London, W 1, quoting No 
S 4026/51 (May 31) 

SENIOR BAOTERIOLOGIST and/or MICcROBIOLOGIST, to engage mp 
fundamental research m brewing microbiology and allied fields— 
The Director, Brewing Industry Research Foundation, Nutfeld, 
Surrey (May 31) 

SENIOR LECTURERS and LECTURERS IN SCTENCE AND ENGINEFRING, 
& SENIOR LECTURER IN MAIHEMATICS, and a TECTTRER IN MODERN 
SUBJECTS, at the Royal Mitary Academy, Sandhurst—The Secretary, 
Civil Service Commission, Burlingion Gardens, London, W 1, quoting 
No 4027/51 (May 33) 

JUNIOR FELLOWSHIP IN APPLIED MasTHEMATIOS—The Registrar, 
The University, Bristol (June 1) 

PHYSICAL CHEMIST (with a good degree with a strong bas towards 
physical chemistry) to act as team leader and to take charge of the 
laboratory under general direction from the BEA headquarters’ 
organization, a PHYSICAL CHEDOST (with a good honours degree or 
expecting to obtain one shortly, thoroughly interested in the theory 
and the experimental techniques that are associated with corrosion 
research, and a capanie experimenter), and an EAPERINENTAL 
OFFICER to help with the experimental work (should have a good 
knowledge of chemistry and, preferably, have had experience of 
boiler operation or of the preparation and photomicrography of metal- 
lurgical specimens), ın the Research Branch of the Chief Engineer’s 
Department in London-—The Secretary’s Office (Establishments), 
Applications Section, British Flectricity House, Great Portland Street, 
London, W 1, quoting Ref AE/150 (June 1) 

DEMONSTRATOR (with a good honours degree ın physiology, bio- 
chemistry or chemistry with subsidiary physiology) IN CHEMICAL 
PATHOLOGY—The Registrars, The University, Manchester 13 (June 9) 

RESEARCH OFFICERS (4) IN THE SECTION OF CHEMICAL ENGINEERING, 
Division of Industrial Chemistry, I'ishermen’s Bend, Melbourne, for 
work assorrated with the Division’s recently established fuels utilization 
research programme——The Chief Scientific Liaison Officer, Austraban 
Scientific Liaison Office, Africa House, Kingsway, London, W C2, 
quoting No 3387 (June 9) 

LECTURER IN ASfRONOMY—The Secretary, The University, Aber- 
deen (June 15) 

LECTURER (with a Special Degree in botany or its equivalent) IN 
THE DEPARTMENT OF BoTaNy—‘The Secretary, Bedford College for 
Women, Regent's Park, London, N W 1 (June 15) 

PHYSICAL CHEMIST (Scientist, Gride 1) to take charge of investiga- 
tious related to the improvement and discovery of processes for resolv- 
ing complex mixtures of solids into their components (Ref TT/327) 
a COAL PREPARATION OR MINERALS ENGINEER (Scientist, Grade I 
to take charge of laboratory, pilot plant and field investigations for 
the development of wet processes for cleaning coal (Ref TT/328), 
a PHYSICAL CHEMIST (Srientist, Grade IT) for laboratory investigations 
of the underlying principles and mechanism of coal cleaning processes 
(Ref TT/329), n COAL PREPARATION OR MINERALS ENGINEER (Scien- 
tist, Grade TÙ) for plot plant investigations into coal cleaning by 
wet processes (Ref T'T/380), a PHYSICAL CHEMIST (Scientist, Grade 
ITI) with not less than 2 years postgraduate experence in industry, 
preferably in the quantitative aspects of distillation and catalytic 
work on either laboratory or pilot plant scale (Ref TT/331), a 
PHYSICAL CHEMIST (Scientist Grade ITI) with expenence sn X-ray 
analysis (Ref 11/332), a CHEMIST or CHEMICAL ENGINEER (Scientist, 
Grade III) for laboratory research on coal breaking, grinding and 
briquetting (Ref 1/333), and CHEMICAL ENGINEERS (Scientist, 
Grade III) to design and operate laboratory and pilot plant eqwpment 
with particular reference to distillation and catalytic processes (Ref 
TT/334)—The National Coal Board, Establishments (Personnel), 
Hobart House, Grosvenor Place, London, S W 1, quoting the appro- 
priate Ref No (June 29 except Ref TT/328, August 31) 

AERONAUTICAL AND MECHANICAL ENGINEERS (Experimental Officer 
grade) at Ministry of Supply research and development estab ishments 
mainly ın the south of England—The Mimstry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W C 2, quoting C 679/50A 

ASSISTANT BiocgEsust—The Secretary, Royal Infirmary, Bolton 

ASSISTANT EXPERIMENTAL OFFIOERS (2) for recording, plotting 
and analysis of locust movements and preparation of maps—The 
Duector, Anti-Locust Research Centre, British Museum (Natural 
History), South Kensington, London, S W 7 

DAIRY AND PovuTRY OFFICER ın the Veterimary Department 
Northern Rhodesia—The Director of Recrutment (Colonial Service), 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
S W1, quoting No 27066/47 
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ELECTRICAL ENGINEER (Meters and Protection) by the Central 
Blectricity Board, Federation of Malaya—The Crown Agents for the 
Colonies, 4 Millbank, London, 8 W 1, quoting M 25727 B 

ENGINEER-GEOLOGISTS ın the Pubhe Works Department, Kenya— 
The Director of Recrmtment (Colomal Service), Colonial Office, 
Sanctuary Buildings, Great Smith Street, London, S W 1, quoting 
27070/1 8/51 » 

Forwoasrer by the Falkland Islands Dependencies Survey, for 
service in South Georgia and Port Stanley—The Crown Agents for 
the Colonies, 4 Millbank, London, S W 1, quoting M 27292 E 

HEAD OF THE COLLEGE—The Clerk, National College of Rubber 
Technology, Northern Polytechnic, Holloway, London, N 7 

LECTURER IN PHYSICAL CHEMISTRY—The Registrar, College of 
Technology, Umon Street, Bristol 1 


REPORTS and other PUBLICATIONS 


(not included an the monthly Books Supplement) 


Great Britain and Ireland 


Hungary Builds a New Education By Max Morms (Hungary 
Today Series, 4) Pp 164-16 plates (London Hungarian News and 
Information Service, 1950) 6g [132 

Forty-third Annual Report of the Governing Body cf the Imperial 
College of Science and Technology Pp 51 (London Imperial 
College of Science and Technology, 1951 Y 132 

Anti-Locust Bulletin 6 Reproduction in the African Migratory 
Locust (Locusta mugratorua magratorioides R and F) 1n relation to 
Density and Phase By Dr Maud J Norris (Mrs O W Richards ) 
Pp +50 (London Anti-Locust Research Centre, c/o British 
Museum (Natural History), 1950 ) [182 

Joint Consultation a Practical Approach Pp 48 (London 
Institute of Personnel Management, 1950 ) 28 6d [132 

Department of Scientific and Industral Research Buwiding 
Research Station National Bulding Studies, Technical Paper No 6 
Investigations on Building Fires, Part 4, Fire Resistance of Timber 
Doors By C J Webster and L A Ashton Pp iv+20+8 plates 
(London HM Stationery Office, 1951) 1s net [142 

Forestry Commission Booklet No 3 Chestnut Blight caused by 
the Fungus Endothia parasiiwa Pp 4+4 plates 2s od Britain’s 
Forests—Tintern Pp 16 9d net Britain’s Forests—Coed y Brenin 
Pp 16 9d net (London HM Stationery Office, 1950 ) [142 

‘urniture Development Council Technical Bulletin, Vol 1, No 1, 
January~Kebruary Pp 


(London 

Counc, 1951) 6 issues, 15s 

Department of Scientific and Industral Research Report of the 
Si aan Survey Board for the Year 1949 Pp n+18 (London 
HM Stationery Office, 1950) 9d net [142 
Proceedings of the Society for the Study of Fertility No 1 Tdin- 
burgh Conference, 1949 Pp u1+44 (Cambridge W Heffer and 
Sons, Ltd , 1950) 10s 142 

Colonial Products Advisory Bureau (Plant and Animal) Con- 
sultative Commuttee on Insecticide Matenals of Vegetable Origin 
Report of the Standing Sub-Committee on Methods of Analysis of 
Vegetable Insecticides on the World-Wide Collaboratise Analysis of 
Pyrethrum Flowers, 1948-1919 Pp iv+64 (London Colonial 
Products Advisory Bureau, 1950) 4s 73 

Kirkstall Abbey Excavation First Report, 1950 By T A Hume 
ana pr D E Owen Pp 12+2 plates (Leeds ‘Thoresby Boce 
1951) 1s 

Department of Scientific and Industrial Research Radio Research 
Special Report No 20 Valve and Cirewt Noise, & Survey of Existing 
Knowledge and Outstanding Problems Pp iv+19 (London HM 
Stationery Office, 1951) 9d net [73 

University of Cambridge School of Agriculture Memoir No 22 
A Summary of the Papers published by the Members of the Staff of 
the School of Agriculture and its Associated Research Organisations 
during the gand Oct Ist, 1949-Sept 30th, 1950 Review Series 
No 5 A Survey of the Horticultural Research Station, 1922-1949 
Pp 24 (Cambridge School of Agriculture, 1951) 2s 6d [73 

Commonwealth Economic Committee Industrial Fibres a Sum- 
mary of Figures of Production, Trade and Consumption relating to 
Cotton, Wool, Silk, Flax, Jute, Hemp, Mohair, Corr and Rayon Pp 
xav-+149 (London HM, Stationery Office, 1951) 5s net [73 


Furniture Development 
142 


Other Countries 


Pubbheaziom dell’Universit{ Cattolica del Sacro Cuore Nuova 
Sene, Vol 35 Contributi del Laboratorio di Psicologia, Serie quat- 
tordicesima Pp vii+387 (Milano SocietA Editrice ‘Vita e Pen- 
siero’, 1950) 2,500 hre [181 

United Nations Department of Social Affairs Bulletin No 4 
Housing and Town and Country Planning Pp 11-4121 (New York 
Umted Nations, London HM Stationery Office, 1950) 150 
dollars, 118 [181 

Health Progress in the Umted States a Survey of Recent Trends 
in Longevity By Mortimer Spiegelman (National Leonomic Prob- 
lems, No 489) Pp 28 (New York American Enterprise Association, 

. Inc, 1950) 50 cents [181 

Publications of the Dominion Observatory, Ottawa Vol 14 
Bibliography of Seismology, No 7, Items 7222-7417, January to 
June 1950 By W G Milne. Pp 145-164 (Ottawa King’s Printer, 
1950) 25 cents : 181 

The Types of Symbiotic Linkage and their Sigmficance for the 
Formation of Highly Organized Forms, Functions and Life Spheres 
in the Phylogenetic Process of Development By Prof Richard 
Falck Pp u+18 (Jerusalem Research Council of Israel, 1950 ) 
100 prutot 181 

Pubheations of the Kapteyn Astronomical Laboratory at Groningen 
Nu 54 The Elements of the Echpsing Binaries brighter than Photo- 
graphic Magnitude § 50 at Maximum By L Plaut Pp ni+78 
(Groningen Hortsema Bros , 1950) 2181 
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United States Department of the Interior Geological Survey 
Bulletin 962-B Antimony Deposits of EI Antimonio District, Sonora, 
Mexico By Donald E White and Reinaldo Guiza Pp 1v +81-120 + 
plates 13-25 70 cents Bulletin 976-B Geophysical Abstracts 141, 
April-June 1950, Numbers 11908-12125 By Mary C Rabbitt and 
S T Vesselowsky Pp u1+71-140 25 cents Water-Supply Paper 
1068 Wells and Water Levels in Principal Ground-Water Basins in~ . 
Santa Barbara County, Califorma By G A TaRocque, Jr, and 
others Pp v+459+-7 plates np Water-Supply Paper 1072 Water 
Levels and Artesian Pressure in Observation Wells in the Umted 
States in 1946, Part 2, Southeastern States Pp wit+272 75 cents 
Water-Supply Paper 1085 Surface Water Supply of the United 
States, 1947, Part 5, Hudson Bay and Upper Mississipp1 River Basin 
Pp xn+479 1 dollar Water-Supply Paper 1093 Surface Water 
Supply of the United States, 1947, Part 13, Snake River Basin Pp 
vi+269 60 cents Water-Supply Paper 1114 Surface Water Supply 
of the United States, 1948, Part 4, St Lawrence River Basin Pp 
vın +296 65cents Water-Supply Paper 1117 Surface Water Supply 
of the United States, 1948, Part 7, Lower Mississippi River Basın 
Pp 1x+418 1 dollar Water-Supply Paper 1119 Surface Water 
Supply of the United States, 1948, Part 9, Colorado River Basin 
Pp ix+421 1 dolar Water-Supply Paper 1120 Surface Water 
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TECHNICAL AND . 
TECHNOLOGICAL EDUCATION 


r view of the extent to which the Massachusetts 
Institute of Technology has figured in current 
discussions of~higher technological education, the 
report of the Committee on Educational Survey to 
the Faculty of that Institute 1s of special interest 
The report has recently been summarized m Nature 
(167, 470, 1951), there are several features in 
it, however, which bear particularly on some 
aspects of higher technological education in Great 
Britain, and they can be usefully examimed further 
The main report ıs supported, for example, by the 
report of a Committee on Staff Environment Tho 
former had recogmzed that the most effective 
teaching 1equires an environment which 1s simu- 
lating and conducive to creative work on the part of 
the staff, and that the performance of an institution 
is determined ultimately by the quahty of its staff , 
the latter examines what 1s required more specifically 
for the Massachusetts Institute of Technology 

Much that 1s recommended im this latter report 
appears ın general terms m the Barlow Report on 
Scientafic Staff published ın 1945 , but the sigmficance 
of the present report ın relation to technological 
education in general ıs the strong support it lends to 
those who insist that the admunistiative side of the 
technical colleges in Great Britam precludes their 
development into the type of institution which can 
most effectively serve the needs of higher techno- 
logical education The evidence of this report on 
this pomt ıs the more impressive because ıb ıs so 
independent of any possible bias as regards British 
institutions 

Other features of the main report which bear 
particularly on the current discussion in Great Britain 
are the discussion of sponsored i1esearch and its 
effects, and the emphasis which the Committee places 
on the integration of professional and general 
education It considers that the education pro- 
gramme or policy of the Massachusetts Institute of 
Technology has at times been unduly vocational, and 
it 1s convinced that an appropriate balance is possible 
between a traimmg in science and technology and a 
sound general education at the undergraduate level 
In fact, ıt believes that the general and the pro- 
fessional objectives should not be separated, and that 
in a four-year programme they can be combined to 
produce educated men with a sound basis for a 
professional career 

This belief that sound judgment and creative 
imagination can be developed through the proper 
kind of study of professional problems in a pro- 
fessional atmosphere ıs clearly akın to the school of 
thought in Great Britam of which Mr Enric Jamies 
is so able an expositor The imsistence that the 
tendency to increase the extent of mdividual subjects 
should be resisted ıs also to be noted, and the 
observations on the need for undergraduates to have 
sufficient time for reflective thinking If these con- 
clusions are sound, they pomt strongly to the 
appropriateness of developing technological education 
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within the universities, rather than in separate 
institutions These views are, indeed, a return to the 
early ideals of the founder of the Institute, W 
Barton Rogers, but there ıs another comment of 
that period quoted im the report which 1s worth 
considering to-day C W Ehot was maintaiming in 
1869 that a technological school ıs best placed in a 
great industmal centre, where the professors of science 
have the opportunity of daily contact with practical 
affairs and of watching the day-to-day development 
of inventions If there ıs any substance for such a 
belief, the place for the expansion of technological 
education 1s in the appropriate departments of such 
universities 

Some support ıs lent to this idea by the success 
which has attended the Institute of Paper Chemistry 
at Appleton, Wisconsin, the success of which has 
been attributed in part to its location in a compact 
area of diverse paper manufactures and paper-mill 
machinery manufacture unequalled elsewhere in the 
United States Here, however, so far as Great Britain 
1s concerned, regard should be had to the research 
associations, the functions of which ın supplying 
industry with trained men and women call for con- 
sideration also in the planning of technological 
education A free mterchange or movement of staff 
between the research associations and industiy and 
the universities 1s desirable from every point of view 
It may well be that the educational functions of the 
research associations will become of mereasing 
importance, and that their participation in tech- 
nological education, especially at the postgraduate 
level, might help to solve some of the difficulties in 
regard to equipment which hinder its expansion at 
the universities 

The position of the research associations bears also 
on the question of sponsored research The Com- 
mittee of the Massachusetts Institute of Technology 
fully recognizes the advantages to the Institute of a 
sponsored research programme, provided that staff 
and resources are not over-commutted Against the 
advantages of closer contact of graduate students 
with real engineering problems, of the provision of 
special facilities that contribute to the advance of 
engineering knowledge, and of the support of funda- 
mental scientific investigations which might otherwise 
be too costly to undertake, certain dangers have to 
be considered Not only may the technical staff of 
the Institute be occupied excessively with admunis- 
trative activities, or attention diverted unduly 
from fundamental scientific mquiry, there ıs also 
risk of competition with industry, and of placing an 
excessive proportion of the Institute’s finance on a 
short-term basis Moreover, the Committee regards 
the conduct at an educational institution of any 
research or development work that comes under 
secrecy regulations as undesirable These conclusions 
are largely those that have been reached independently 
in Great Britain as regards sponsored research at the 
universities 

The recommendations that follow for efforts to 
increase the support of fundamental scientifie mquiry, 
to broaden the basis of sponsored projects by m- 
creasing the industrial participation and continuing 
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to refuse sponsored research primarily for profit or 
as a contribution towards salaries, are essentially 
designed to favour the maintenance of a balance 
between sponsored research and other activities, 
which will ensure that the Institute can adjust 
its policy more readily and independently to` 
changes 

This aspect is, however, scarcely considered ın 
atticles on British universities and research which 
appeared in the February issue of the Universities 
Quarterly, although one of them discussed technological 
reseaich in the industries and another scientific 
research in the universities from the development 
angle In the first of these two articles, Dr N J Petch, 
after emphasizing the value of the work already done 
in the universities, stated that, from the point of view 
of technological research, expansion of the existing 
departments of technology 18 likely to yield a greater 
return on expenditure than the establishment of a 
new technolog.cal university, smce in institutions of 
university type only a small proportion of the annual 
expenditure could go towards the actual cost of 
equipment The costliness of equipment for tech- 
nological research ıs, of course, a prime difficulty in, 
the expansion of technological education, and 1s one 
reason why some central planning of resources 13 
unavoidable Even if the reinforcement of existing 
institutions and departments ıs more economical than 
the development of new ones, some selection 1s 
essential in order to avoid dispersal of effort and 
consequent inefficient use of expensive instal- 
lations 

To ths end the co operation of industry and of 
the research associations may, as already noted, also 
be important, but 1esponsibility for higher tech- 
nological education and of university education by 
some one body of the type of the University Grants 
Committee is a first condition, and the very far 
appraisal of the functions of the National Research 
Development Corporation which 1ts technical man- 
ager, Mr M Zvegintov, contributes to this symposrum 
confirms this 1mpression There ıs clearly no thought i 
of encouraging sponsored research, but ıb 1s at least 
possible that as the work of the Corporation extends 
and becomes better known, ıt may be able to make 
some contribution to technological education and 
research through its pilot-plant facilities It 1s a 
possibility that should be kept in mind, though ıt has 
evidently eluded both the Parhamentary Secretary 
to the Ministry of Education, as indicated in his reply 
on the debate on higher technological education on 
March 22, and also the Association of Technical 
Institutions and the Association of Primeipals of 
Technical Institutions in the “Statement of Policy 
on the Future Development of Higher Technological 
Education” which they prepared recently* 

Tho debate in:tiated ın the House of Commons by 
Mr Ralph Morley on March 22 did not provide quite 
tho same condemnation of the recent report of the 
National Advisory Council of Education for Industry 

* Statement of Policy on the kuture Development of Higher Tech- 
nological Education Pp 15 Prepared by a Joint Committee of the 
Association of Technical Institutions (Hon Secretary, Polytechnic, 


Regent Street, London, W 1), Association of Principals of Technical 
Institutions (Hon Secretary, Technical College, Dudley) 
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and Commerce as did the earlier debate in the House 
of Lords Mr H N Lmstead, however, was severe 
enough in his strictures and urged the Minister to 
refer the report back to the Council with the comment 
hat its recommendations do no more than touch 
unrealistically the fringe of the problem, and that ıb 
should now turn its attention to the problem of 
producing the mght institutions m which the tech- 
nologists of the future are to be tramed Virtually 
the only supporter of the report was the Parha- 
mentary Secretary to the Ministry, the other four 
speakers all showing a clear grasp of the difference 
between the technologist and the technician, even if 
they were unable to define the distinction, and an 
appreciation of the problems mvolved for both 
universities and technical colleges 
To some extent Mr Hardman appeared to appre- 
ciate the issues also, but although he mghtly referred 
to the rmportance of buildimg on existing traditions, 
he showed no real appreciation of the umportance of 
the staff factor, and the trend of his remarks about 
expansion of technological trammg m both unver- 
sities and technical colleges 1s not reassurmg. It 
suggests that there ıs real danger that, on one hand, 
the Ministry may disperse resources too widely— over 
technical colleges generally—to make any effective 
contribution to hıghor technological education, 
while at the same time the traming of technicians 
may be seriously hindered Uneasiness on this score 
will be increased by the entirely misleading impression 
he gave of the amount of support which the Advisory 
Counceil’s report has, ın fact, recerved from responsible 
and disinterested opmion 
It 18 all the more surprising to find that the 
Association of Technical Institutions and the Associa- 
tion of Principals of Technical Institutions accept 
the mam recommendations of the Advisory Council’s 
report, because their own Statement of Policy directs 
attention to some of the main weaknesses in the 
present position It 1s pomted out, for example, that 
the most serious problem associated with the develop- 
ment of higher technological education is that of 
staffing The recent awards have now freed local 
authorities from the restrictions imposed by the 
Burnham scales of salary, and they are now able to 
offer more attractive conditions if so disposed 
Whether they will do so without some change in 
she government of the technical colleges is clearly 
Joubtful to the two Associations , but neither of the 
shanges which the Statement of Policy suggests here 
s hkely to contribute towards the atmosphere of 
reedom and independence which ıs as important as 
wtual salary scales in attractmg the right type of 
staff 
The Statement of Pohey shows a greater awareness 
wf the needs of the techmcian than some other 
‘ontributions to current discussion of the future of 
iechnological education , but the question of balance 
s ignored, and one might well have looked for some 
nore authoritative guidance on the difficult question 
is to whether higher technological education and 
echnical education can really be conducted with 
ficiency m the same institution The Statement, 
ndeed, illustrates the need for some mdependent 
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body which will put the ight questions to both 
university and technical college, and which 1s com- 
petent to allocate resources from a national pomt of 
view and uninfluenced by questions of local polrtics 
or professional rivalry. On some of the questions, 1t 
would appear that a more searching analysis of the 
actual facts ıs still Tequıred before a wise decision as 
to policy can be made, 


“DOFLEIN’S PROTOZOA” 


Lehrbuch der Protozoenkunde 

Eme Darstellung der Naturgeschichte der Protozoen 
mut besonderer Berucksichtigung der parasitischen 
und pathogenen Formen Begrundet von Franz 
Dofiein, fortgesetzt von Prof Dr Eduard Reichenow 
Sechste Auflage Tell Allgememe Naturgeschichte 
der Protozoen Pp iv+408 (Jena Gustav Fischer, 
1949) 21 D marks i 


HIS sixth edition of Doflein’s classic work, 
now bemg edited by Prof E Reichenow, 1s 
pubhshed twenty years after the fifth edition, which 
Prof Reichenow also edited and extensively revised 
Throughout all its editions, this book has been a fine 
example of the high standards of the house of Gustav 
Fischer, of Jena, which publishes it, and the fine 
printing and beautiful illustrations of the fifth edition 
will still entitle 1t to a place on the shelves of those 
who value a scientific book for the quahty of its 
production as well as for its contents For, although 
the printing of this sixth edition 1s no less skilful, 1b 
has been handicapped by the quahty of the paper 
used, The type 1s still clear and the illustrations still 
have their characteristic distinction and scientific 
value, but much of the esthetic quahty of the earlier 
editions has mevitably been lost 
In other respects the book retains the authority 
communicated by Doflein to its first edition The 
plan of the first part of 1t 1s not changed, but careful 
revision is evident throughout Much of the text 
remains as it was, but many paragraphs have been 
rewritten, space has been saved by the use of small 
type for sections considered by the editor to be less 
important than others, and many interpolations help 
to brmg the book up to date The illustrations, too, 
have been revised Some of the figures prmted m the 
fifth edition have been omitted and new ones have 
been inserted Although there are nineteen fewer 
figures, the wealth of unexcelled illustration which 
has always been a feature of ‘‘Doflem’’ 1s retamed to 
dehght and instruct the reader 
Criticisms of some of the views expressed will 
probably be made No one can write, or even edit, a 
book hike this, which records and seeks to interpret 
so much detail and discusses so many fundamental 
problems, without imtiatmg argument and con- 
troversy It is, indeed, remarkable that one man can 
still be found who has the abilty and breadth of 
experience to compass so wide a field and to deal 
with so much variety of research It 1s an accom- 
plishment that ıs inevitably becoming rare In Great 
Britain, where the protozoologist who studies more 
than the economic aspects of protozoology has never 
received sufficient encouragement, ıt has not been 
publicly recognized since King’s College, London, 
enabled Mmchm to found a tradition which has been 
unhappily allowed to die But ‘‘Doflem’’—or, as ıt 
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now 18, ““Doflem~Reichenow’’—remauns to exhibit to 
us the Protozoa, not only as causes of serious diseases 
of man and animals, but also as organisms of which 
the astonishing beauty and variety of form, phys- 
1ology and adaptation pose for us unsolved problems 
of great biological importance It is a pity that a 
work hke this, to which there ıs nothing comparable 
in other languages, has never been translated for the 
English-speaking reader. Q LAPAGE 


SOUTH AFRICAN ALOES 


The Aloes of South Africa 
By Gilbert Westacott Reynolds. Pp xxiv+520+ 
77 plates (Johannesburg Trustees of the Aloes 
Book Fund, 1950) 73s 6d 


HIS sumptuous volume concerning a fascinating 

genus of succulents is the result of the labour of 
one who, to quote from the foreword written by the 
late General Smuts, “has explored almost every hole 
and corner of South Africa where Aloes grow” The 
author’s indefatigable search for members of this 
genus has ensured a knowledge of the natural 
habitats of these plants and a famuharity with 
them in all their variations under their native 
environments that have produced a monograph of 
unrivalled realty 

Moreover, the author’s skill as a photographer both 
in colour and in black-and-white has resulted in a 
series of photographs of the species in their wild 
setting that will be the envy of those writing mono- 
graphs on other genera 

A group of this character can only be effectively 
studied by extensive field-work, and we have in this 
book the outcome of the effective combination of 
the results of the study of the growmg plants 
with examimation of herbarum maternal It ıs 
interesting in this connexion to note the author’s 
comment “The more field experience and the nearer 
to Nature and instructive perception one cari approach 
the more is one urged along the path of grouping 
within reason, rather than splitting’ , or again, 
“some present day European workers have added to 
the confusion by erecting species and varieties on 
the flimsiest pretext with total disregard as to the 
manner ın which Aloes grow and vary m their South 
African natural habitats” 

The first part of the work ıs concerned with a brief 
account of the early travels in South Africa, but ıb 
was not apparently until 1674 that specific mention 
of these plants was made Later, in 1685-86, Claudius, 
who accompanied the expedition of Simon Van der 
Stel, pamted four species of aloe Also, there is good 
reason for believing that at the end of the seventeenth 
century Oldenande had ten species of the genus in 
cultivation ın the Gardens of the Dutch East India 
Company, but ın general the earher collections paid 
little attention to the aloes Historical notes are 
provided regarding a number of botanists that have 
contributed to the study of the genus, and of these 
some of the more notable in recent years have been 
Dr S Schonland (1860-1940), A Berger, Dr Pole 
Evans, N S Pillans, Dr F Z Van der Merwe, and 
last of all the author, Mr G W Reynolds himself, 
who, though not a professional botanist, has described 
no less than twenty-five new species besides several 
distinctive varieties 

These historical notes, together with a short 
description of Bushman’s paintings of two aloes, 
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occupy the first seventy pages Buibhographical notes 
in the pre-Linnean and later period are next 
considered (pp 71-96), and these together with 
brief accounts of taxonomy, a list of references 
and a table of flowering periods constitute the first 
part ` 
The second part (pp 103-505) ıs devoted to the 
descriptions of the species themselves and their mam 
varieties, all of which are illustrated in ther native 
habitats either in black-and-white or colour, some- 
tames in both, and the mdividual flowers are shown 
natural size m various stages of development The 
colour plates illustrate no less than seventy-five 
species, three varieties and three hybrids 

For every species the author provides biblio- 
graphical references, a detailed taxonomic description, 
an account of the type, locahty and distribution, 
flowering period, and notes on variation and putative 
hybrids that throughout witness to a profound 
knowledge of the hving plants One cannot, however, 
but regret the absence of distribution maps as a 
record of the author’s unrivalled field experience 
which words alone cannot convey 

The South African species here described number 
no less than one hundred and thirty-two, of which 
more than eighty are to be found in the Transvaal 
area Of the ten sections of the genus, two only have" 
no South African representatives These are the 
section Alommella, to which the dwarf Madagascan 
A haworthovdes belongs, and Sabwaloe, of which the 
Arabian tree aloe, A sabe, ıs the type The aloes 
range in height from dwarf species such as Aloe 
albida from the East Transvaal and A saundersie 
from Natal, both only about 15 cm im height, to 
large trees such as A bamesw that can attam 
18m The very distinctive A polyphylla, with its 
beautiful dense, almost spherical, rosettes of leaves 
like a glorified house-leek, one of the rarest species, 1g 
confined to a small area in Basutoland, while A 
striata with 1ts coral-red flowers 1s equally noteworthy 
for the beauty of its inflorescence An unusual habit 
1s represented by the scrambling A charts, as also 
by A suffulata with a very slender inflorescence that 
obtains support from the bushes through which 1t 
scrambles, while d mutriformis has shoots that are 
prostrate extended rosettes 

A more-or-less bulbous habit ıs exhibited by 4° 
kniphofiordes and the Rhodesian A  bulbicauls 
Naturally, one thinks of such succulent plants m 
relation to dry habitats, and some of the aloes are 
extremely resistant to drought For example, 4 
krapoklana grows in areas with an annual ramfall 
of less than 10 in , while the procumbent A clavyftora, 
with its curiously oblique red inflorescences and 
‘fairy-rmg’ lke growth, occurs m areas with a 
precipitation of less than 5 ın, and Mr Reynolds 
mentions this species as frequently having to endure 
temperatures of more than 100° F But, at the other 
extreme, A mnubigena, which is found on the 
precipitous faces of the Drakensburg at an altitude 
of about 4,700 ft , enjoys an annual rainfall of 75 ın 
and grows im damp shaded situations within the 
clouds and the spray zone of a waterfall 

The genus thus lacks nerther morphological variety 
nor ecological terest, and this account 1s a monu- 
ment to the assiduous labours of the author, who! 
travelled more than a hundred thousand miles in 
search of ns data and has provided ın this book a 
beautifully illustrated record that will remam a 
classic monograph ahke ın its contents and present- 
ation. E J SALISBURY 
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HEBRIDEAN LAMENT FOR A 
CHANGING WORLD 


Afoot in the Hebrides 
“By Seton Gordon Pp 322 (65 plates) 
Country Lafe, Ltd, 1950) 30s net 


ETON GORDON is by far the best known of 
writers on natural history, landscape and folk- 
lore of the Scottish Highlands and Islands, and his 
fund of knowledge of this paradoxical corner of the 
earth seems mexhaustible Here is a well-illustrated 
book devoted to the Hebrides and dealing particularly 
with legend, archeology, verifiable history and local 
anecdote, written in the author’s unhurried style 
without plan or system There ıs a great deal of 
valuable record in this book, though any one fact 
would take a lot of finding, despite the mdex One 
does not grumble at this m a writer who has always 
gone his own way, and by whom we would always 
prefer to be entertamed rather than be instructed 
Because he ıs unique, we can bear that Seton 
Gordon should wear the rose-coloured spectacles, 
though he has had his :mitators, who happily do not 
last If ıs amazmg that he can wander still enchanted 
„through this haunting and haunted land which ıs one 
of the most devastated areas of Europe One can 
read here incidentally of the burning of the forest on 
Raasay in the course of a Viking raid, but not of the 
immense ecological impact of forest destruction in 
the Highlands and Islands through a thousand years 
The Vikmgs began it, political feuds and iron- 
smelting continued it, the eighteenth century 
accelerated ıt, and the two World Wars of our own 
time finished ıt The “coming of the sheep” in the 
eighteenth century prevented the regeneration of 
forest, and the widening cattle/sheep ratio set ın 
train a deterioration of the habitat which 1s to-day 
the root cause of the Highland problem and the 
basis of some of Seton Gordon’s beautiful laments 
Let us enjoy this book unreservedly, putting it by 
the bedside and remembering the beauty of Nature 
and of human nature which the Hebrides reveal , 
but when we rise in the cold hght of the morning we 
should not forget the teriible scourge of sheep and 
rabbit, and the loss of cover and absorbent mould 
‘which could deal with a hundred inches of rainfall 
A moor of Scorpus sedge in the dusk of an October 
day ıs indeed lovely it 1s then the deer’s hair grass, 
an auburn pelage, but the ecologist who has delved 
deep enough sees ıt as a degraded biotic climax 
brought about by continuimg misuse 
The book 1s full of mformation of one sort and 
another of the ways ın which a people meet the 
challenge of a difficult environment, for example, a 
Soay man gomg home lights a fire across the sound 
at Elgol in Skye—in the words of the country ‘‘puts 
up a smoke’’—so that a boat shall put across for him 
But this is not all, he makes the fire on the knoll 
traditionally used by his family, and the right boat 
puts out The telephone could do httle better and 
the smoke 1s cheaper At the other extreme, nobody 
could be more air-minded than the Hebridean, and 
the air ambulance 1s the accepted means of evacu- 
-ating the desperately ul 
There is also described that mmportant social habit 
and conservation measure of going to the shieling 
It persists in Barvas, Lewis The younger folk go 
to the moors in May or June with the hvestock, and 
the older people romam at the crofts to tend the 
crops until harvest Thus the herbage around the 
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townships gets some respite, and the higher grazings 
are used The young population at the shielings 
enjoyed a, freedom mmpossible ın the presence of the 
old, for nowhere ıs the commandment to honour 
father and mother more scrupulously kept The 
demands of education cut across the desirable con- 
tiunuance of the shieling life, just as other exigencies 
of modern hfe render uneconomic those forms of 
cultivation ın this countryside which helped in its 
conservation F Fraser DARLING 


MICROSCOPY 


Die Grundlagen der Theorie des Mikroskops 

Von Dr Kurt Michel (Physik und Technik, Band 1 ) 

Pp x1+314 (Stuttgart Wissenschaftlche Verlags- 

gesellschaft mbH, 1950) 27 D marks 

Le contraste de phase en optique et en micro- 
scopie 

Par Maurice Françon Pp 109+6 plates (Pars: 

Editions de la Revue d'optique théorique et wmstru- 

mentale, 1950) 480 francs 


Das Polarisationsmikroskop 
Eme Emfubrung in die mukroskopische Unter- 
suchungsmethodik durchsichtiger kristalliner Stoffe 
fur Mineralogen, Petrographen, Chemiker und Natur- 
wissenschafter ım Allgememen Von Prof Conrad 
Burn (Lehrbucher und Monographien aus dem 
Gebiete der exakten Wissenschaften, 25 Chemische 
Rethe, Band 5) Pp 308 (Basel. Verlag Buk- 
hauser, 1950) 3280 Swiss francs 

N spite of all that has been written about the 

microscope, the mereasing use of the mstrument 
in numberless fields of mquiry has maintamed a 
hvely mterest ın its theory The development of 
dark-field illumination, followed by the mntroduction 
of phase-contrast methods and the still more recent 
electron microscopy, have created a new demand for 
exposition While the work of Helmholtz, Abbe, 
Raylagh and others had laid the foundation on 
which a satisfactory theory could be constructed, 1t 
was only too clear that much remained to be done, 
and various writers such as A E Conrady and M 
Berek have striven to lay down principles for the 
guidance of practical workers It 1s probable that 
perhaps the majority of users of the instrument stall 
have not sufficient acquaimmtance with the theory to 
attain erther the best performance in operation or the 
best possible interpretation of the results Therefore, 
any modern book purporting to deal with the theory 
of the microscope will be greeted with considerable 
interest 

Dr Kurt Michel, who collected the material for 
his “Die Grundlagen der Theorie des Mikroskops” 
durmg a ten-year period wivh the firm of Carl Zeiss 
(Jena), has had excellent opportunities of contact 
with such masters as A Kohler and others, and he 
approaches the topic mainly from the point of view 
of the physicist ‘Two-thirds of the book 1s taken up 
with a very comprehensive review of basic physical 
and geometrical optics, vision (imeluding colour 
vision), photography and the hke The mathematics 
is lumited to elementary algebra and trigonometry 
except for one or two simple integrals Good deserip- 
tions of the construction of various types of objectives, 
ete , are accompanied by aberration curves and much 
other mformation rarely found m books on the 
microscope The whole is illustrated by numerous 
very clear diagrams, some ın colour 
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There are some mmor errors (for example, the 
central foveal cones are well known to be much 
smaller than Šu), and there 1s some over-simplifica- 
tion The highly important dependence of visibhty 
on contrast ought to recerve adequate attention im 
any thorough discussion of the basic problems of 
mucroscopy, and would surely be much more valuable 
to the worker than the description of the supposed 
mechanism of colour-vision according to Studmitz, 
whose views are by no means so well accepted as the 
text seems to umply 

The last part of the book ıs almost completely 
devoted to a pamstakmg discussion of the wave 
theory of optical mage formation ın the microscope, 
the distinction between the self-lummous and non- 
self-luminous cases being clearly drawn at the outset 
The cases chosen for mathematical discussion relate 
to the classical two-dimensional cases, so that simple 
sine functions rather than Bessel functions are 
encountered After the discussion of small apertures, 
the images of ‘amplitude gratings’ and ‘phase gratings’ 
are considered, and the various classical pomts of the 
Abbe principle are discussed ın detail The theoretical 
aspects of phase contrast are dealt with in this con- 
nexion <A section is devoted to the description of 
experiments of the type due to Abbe Perhaps the 
most interesting parts of these employ natural 
objects, that 18, lycopodium spores The well-known 
experiments on Pleurosigna angulatum are not for- 
gotten, and are illustrated by excellent photographs 

Ultra-violet microscopy 1s dismissed in two pages, 
and a short section gives some information on the 
principles of electron microscopy Apart from the 
brief discussion of the theoretical aspects of phase 
contrast already mentioned, the matter 1s appar- 
ently not considered sufficiently rmportant to be 
treated ın any detailed manner Reflecting mucro- 
scopes are not mentioned It will be clear that the 
author has probably not been in touch with the recent 
developments ın microscopy outside Germany, which 
1s & pity, smee his remarks on them would have been 
worth readmg Within 1ts limits, however, the work 
18 a good contribution to the literature of the subject, 
and there are few who will not find within its pages 
useful additions to their knowledge 

The second work, namely, M Maurice Frangon’s 
small book on phase contrast, 1s addressed to quite 
another class of reader and 1s mainly concerned with 
a concise presentation of the mathematical diffraction 
theory of phase-contrast and other allied methods 
It can be recommended to those who wish to lay a 
sound foundation for further theoretical or experi- 
mental researches, though 11s not tended for those 
who merely need an easy explanation or introduction 
to the experrmental aspects of the subject The 
book imeludes, however, brief descriptions and 
theoretical discussions of a number of exper:mental 
methods which are still httle known, including such 
devices as M Fran¢on’s ‘own arrangement of the 
auxilary hemisphere, the Lyot compensator, and 
various forms of polarizmg phase-plates 

The diffraction theory leads, of course, to various 
more or less complex formule which can usually be 
interpreted only by numerical calculations A great 
many curves ulustrating such results are given in the 
text , but, while they are indispensable in obtaining a 
rational approach to the matter, it has to be con- 
fessed that many simplfymg assumptions are 
necessary, and we are still a great distance from the 
point at which empirical methods m actual phase- 
contrast microscopy can be abandoned. Apart from 
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this, however, special measurements, such as Frangon 
and Taboury’s estimation of the thickness of a 
monomolecular film of fatty acid, are now possible , 
they represent a considerable advance on the limits 
traditionally assigned to purely optical methods 

Much of the work described in the book 1s noces- 
sarily a preimmary study and thus suffers somewhat 
from brevity and occasional over-sumplification For 
example the criterion of resolution, that ıs, the 
vanishing of the second derivative of the mtensity 
curve at the mid-point in the line joing the mages 
of two objects, may be admitted to apply to the case 
of actual lummous pots, but surely, ın discussing 
the resolution of the phase-contrast rmages of small 
depressions, ete , the erterion should not be applied 
without a discussion of the contrast of the whole 
image? A considerable amount of work is still 
required before any generalizations are admissible 
M Francon’s work represents, however, an important 
stage in the development of the subject, and physicists 
will be grateful for this excellent monograph 

Prof Conrad Burr’s book on the polarization 
mucroscope 1s written with the intention of finding 
an acceptable compromise between the type of book 
which 1s maimly descriptive and qualhtative and the 
immensely sophisticated mathematical treatments of 
the optics of crystalline media which bear small” 
relation to practical requirements, The days are 
past when this subject was scarcely of much import- 
ance to those other than petrologists, the author 
remarks ın his preface that nmety per cent of the 
students taking the imtroductory courses on the 
polanzation microscope are chemists and biologists. 
Thus the whole treatment ıs conceived from a very 
general pomt of view The mathematics required, 
however, scarcely ever goes beyond trigonometry 
and a few formule in analytical geometry, the results 
of any long analysis bemg quoted where necessary. 
It 1s characteristic that a discussion of the analysis 
of ellptically polarized lght should find an early 
place The book then proceeds to a very thorough 
deseription of the ‘Optical Indicatrix” and its 
appheations There is then a very thorough dis- 
cussion of the polarization microscope and its 
accessories, and further sections deal with the 
principal experimental techniques 

Prof Burr: has had considerable help in the 
preparation of the book from the late Prof M 
Berek, of Wetzlar, whose death in October 1949 
deprived the world of science of an important leader 
in the field of microscope optics, some details, 
due to Berek, have not been previously published 
elsewhere 

The book ıs lavishly illustrated by excellent line 
diagrams and half-tone blocks, and 1s altogether 
most attractively produced Prof, Burri has not 
only taught practical classes ın this subject for more 
than twenty years, but also has obviously spared no 
pains to keep himself informed of the latest develop- 
ments, so that the book will be a very useful one to 
any teacher or advanced student of the practical 
sides of the subject Perhaps a physicist, approaching 
the subject with a reasonable mathematical equip- 
ment, might have been grateful for a few mathe- 
matical appendixes giving the derivation of some of 
the formule, since even in the books on theory there} 
18 & gap between the cursory treatment in the average 
book on light and the very full discussions already 
referred to However, it ıs clear that this volume 
will be a welcome addition to the literature available 

C MARTIN 
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DATING LATE-PLEISTOCENE EVENTS BY MEANS OF RADIOCARBON” 


By Pror RICHARD FOSTER FLINT 


Yale University, New Haven, Connecticut 


EOLOGISTS concerned with the Pleistocene 
epoch have made repeated attempts to determine 
the time elapsed smece the occurrence of conspicuous 
events in Pleistocene history Most attempts have 
consisted in extrapolating backward on the rates of 
processes that are still in operation However, as 
each of these rates is vanable, the estimates have 
involved errors that are uncontrolled and perhaps 
very large Nevertheless, there has been apparent 
the human tendency to remember the figures while 
forgetting that they are only estimates 
The situation has been changed by radiocarbon, 
through a method developed by Labby and Arnold} 
at the University of Chicago By means of this 
method, it has become possible to date certam kinds 
of fossil substances, and thus to date the stratigraphic 
horizons from which they were collected The method 
is limited m total range, and is subject to certaim 
“errors, but ıt represents a long step forward 


Origin and Nature of Radiocarbon 


Radiocarbon (“C) ıs a radioactive isotope of 
carbon It 1s produced in the upper atmosphere by 
the bombardment of atmospheric nitrogen by cosmic- 
ray neutrons It reacts with atmospheric oxygen to 
form carbon dioxide, and ın that form enters into all 
organic matter, as well as into all matenal exchange- 
able with atmospheric carbon dioxide, such as 
carbonate m sea water 

If ıb 1s assumed that the flux of cosmic rays has 
been uniform throughout the past 15,000 years or so, 
then the proportion of carbon-14 to carbon-12 on 
the earth—about one to one trilhon—should be 
constant, because the rate of disappearance of 
earbon-14 through radioactive disintegration. and the 
rate of 1ts creation should have struck a balance It 
is probable, further, that the ratio of carbon-14 to 
total carbon in living matter must be constant, 
because the carbon in organisms is in continuous 
exchange with atmospheric carbon The probability 
of the constancy of these proportions is supported 
by analyses of ving matter taken from various 
latitudes 

On the death of any orgamsm, this steady state of 
exchange ceases The carbon-14 in the organic matter 
is diminished, by 1ts own radioactive disintegration, 
at a known rate, and is no longer replaced by fresh 
accessions as was the case during the hfe-tume of the 
organism Hence the specific activity of the carbon 
in the dead organic substance gradually dimimushes 
below that of the carbon in living matter The half- 
hfe of carbon-14 1s 5,568 +. 30 years If the specific 
activity of the carbon in dead organic matter 1s 
determined to within a small limit of error, from it 
the tame elapsed since death can be calculated 
Whether the dead organic matter consists of charcoal 
+ from a prehistoric hearth, peat from a postglacial 

bog, or a tree over-ridden by a former glacier, the 

resulting dates, if accurately determimed, are of 
the greatest importance to geological and human 
history. 


Ay 


* Abstract of a lecture given at University College, London, on 
February 22 


The short half-hfe of radiocarbon lhmuts the back- 
ward reach of the dating method At the end of 
three half-hves, the specific activity of the element 
has become so small that ıb 1s difficult to measure 16 
accurately Hence, at present 20,000 years ıs the 
effective limit of the dates determined by radio- 
carbon There 1s hope, however, that through an 
enrichment process now under development this mut 
can be increased considerably 


Method of Assay 


The samples are collected with care, so as to 
ensure Minimum contact with other carbon-bearmg 
substances If the material 1s wood or other plant 
matter, the sample must weigh at least 40-50 gm 
when dry It is converted to carbon dioxide by 
burning (thereby elimmating other radioactive 
elements) After further purification the carbon 
dioxide 1s reduced to carbon by burning with metallic 
magnesium 

The carbon ıs placed in a tube ın a screen-wall 
counter having an elaborate system of shields, and 
its specific activity 1s determined automatically The 
elapsed time since death ıs then computed from the 
value of the specific activity Laboratory error 
varies with the time devoted to the counting process , 
in many of the samples determmed ıt ıs less than 
5 per cent 

The laboratory process 1s checked from time to 
time by assaying anthracite coal, which, bemg of the 
order of 250 milion years old, has no appreciable 
specific activity. Negative results from assay of the 
coal indicate that no laboratory error caused by 
contamination has developed The method was 
checked also by testing samples of ancient carbon- 
bearmg materials of known dates, such as wood from 
dated Egyptian tombs, and ‘dead’ heartwood from 
ancient trees dated by growth-rmgs The laboratory 
dates agree well with the dates earlier determmed by 
other means 

The datmg method developed by Iabby, Arnold 
and their associates at the Institute for Nuclear 
Studies ın the University of Chicago, with financmg 
in part by the Viking Fund, is still in an experi- 
mental phase “Durmg the past year ıt has pro- 
gressed from the testing of knowns to the assay of 
unknowns When the need for ancient materials for 
assay was felt, a committee was appointed jointly 
by the American Anthropological Association and 
the Geological Society of America to work with the 
discoverers of the method The committee consists 
of Frederick Johnson (chairman), Donald Collier and 
Froelich Ramey as anthropologists, and R F Flnt 
as geologist This group has been active ın procuring 
material and as a consultative body, a screening and 
priorities board for immcoming samples 


Possible Errors 


Collaboration between the laboratory and the 
committee has led to a better understanding of the 
various sources of possible error, from the collecting 
onward to the final counting process These sources 
now appear to be at least six m number 
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(1) Possible variation in the rate of cosmic radia- 
tion during the time period spanned by radiocarbon 
dating However, the agreement between the radio- 
carbon dates and the historical dates of matenals 
fiom ancient Egypt suggests that there has been no 
significant variation during the past 4,600 years 

(2) Error m the field, m fixing the true strati- 
graphical position of the sample Here the laboratory 
results can act as a check on the field-worker 

(3) Post-depositional alteration m the ratio of 
radiocarbon to total carbon, by chemical exchange 
and by orgame activity, mcluding penetration by 
roots of modern plants Unburned bone has given 
variable results, ıt 1s beheved to exchange carbon 
easily while lying burned ın the ground In contrast, 
‘burned bone’—essentially charcoal, and almost mn- 
destructible chemically—has given consistent results 
Carbonate ın the form of shells has yielded results 
of varying accuracy, evidently owmg to chemical 
alteration However, experience with shells has not 
been extensive, and the possibilities of their use seem 
by no means exhausted Wood and peat have given 
consistent, rehable results, regardless of whether 
samples had been collected from positions that were 
wet ordry . 

(4) Pre-depositional variation in the'ratio of rado- 
carbon to total carbon For example, aquatic plants 
that derive their carbon m part from freshly dis- 
solved ancient carbonates contaimng carbon-14 with 
diminished specific activity might yield falsely low 
age values 

(5) Contamination durmg o1 after collecting 

(6) Laboratory error, meluding contamination, 
counting, and muslabelling 


If we set aside unburned bone and shells, and - 


consider only the wood, peat and orgame mud that 
constitute most of the geological specimens assayed 
before the end of 1950, the resulting dates fall into 
the same relative position as the stratigraphical 
horizons from which the samples were taken This 
could scarcely be the case unless the error involvéd 
ın post-depositional alteration 1s of relatively minor 
importance 


General Results 


At least three general results are embodied ın the 
dates obtained thus far from samples of primarily 
geological character (a) Most of the radiocarbon 
dates support the relative stratigraphical positions of 
the samples - This encourages belief in the relabihty 
both of the laboratory method and of the strati- 
graphical determmations made before the laboratory 
work was undertaken (b) The dates of events late 
in the Fourth Glacial age have proved to be much 
less than had been previously estimated or assumed 
(c) Chmatic changes m northern and western Europe 
seem to have comeided approximately with those in 
North America 

Two Creeks Honzon Perhaps the most important 
radiocarbon date thus far obtamed is that of the 
Mankato, the latest of the four glacial expansions 
that occurred during the Wisconsin (Fourth) glacial 
age in North America This mvolves the Two Creeks 
horizon, a layer of peat and wood that separates the 
Inghest or Mankato glacial substage from the next- 
lower, Cary, substage The peat layer 1s exposed nm 
wave-cut cliffs of Lake Michigan in northern Mani- 
towoc County, Wisconsin, about twenty-five mules 
inside the outer limit of the Mankato drift According 
to meticulous studies made by Wilson*, the peat, 
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which 1s very thin, overlies varved sediments də- 
posited in the glacial ancestor of Lake Micmgan 
durmg Cary time The peat is overlam successively 
by more lacustrme sediments and by Mankato till 
Therefore the peat ıs post-Cary, but antedates the 
Mankato maximum The entire section seems to 
record continuous deposition, without any erosional 
hiatus 

The peat represents a spruce bog, with ecological 
relationships simular to those found to-day in northern 
Minnesota, some two hundred miles north of the Two 
Creeks locahty The spruce wood occurs as stumps 
rooted ın place and as logs sphntered at their butt 
ends and lying pomting towards the south-west, the 
direction of flow of the Mankato glacier The 
splntermg is of the kind characteristic of green 
wood, hence the forest was hving up to the time 
when it was destroyed Many of the logs record, 
through their growth mngs, a decrease in rate of 
growth during the last few years of their lives 

The ımphed sequence of events ıs as follows Late 
ın Cary time the 1ce sheet shrank back, 1ts southern 
edge bathed ın lake water that occupied the basin of 
Lake Michigan as rapidly as the glacier uncovered ıb 
When the glacier shrank back north of the Strait of 
Mackinac, the lake m the Michigan basin was at least 
partly drained—enough for the Two Creeks locality 
to emerge Thereupon a spruce forest took root 
After a time of growth, the forest was flooded by a 
new lake ponded m front of the advancing ice, and 
within a few years the glacier itself arrived on the 
scene, overwhelmed and splintered the forest by a 
giant process of bulldozing, and buried the site 
beneath till as the glacier margin advanced to its 
extreme limut twenty-five miles beyond Two Creeks 
This was the Mankato advance 

The whole sequence from Cary lake deposits 
through spruce forest to Mankato till, appears to be 
conformable It represents an interval of possibly no 
more than a few hundred years Both the implied 
short mterval and the ecology of the bog suggest 
that deglaciation was not extensive, the ice-sheet 
margin may have retreated no farther north than the 
sites of the northern shores of the existing Great 
Lakes 

The radiocarbon dates of five samples of logs, 
stumps and peat agree closely enough at an average 
figure of 11,400 + 350 years Hence, the Two Creeks 
horizon, bemg closely fixed stratigraphically as 
representing the Cary-Mankato mterval, and being 
also closely fixed in time, can properly serve as a key 
horizon to which other features can be related For 
this reason its date appears as the most important 
of this first group of radiocarbon results 

The Mankato maximum must be younger than the 
time of destruction of the spruce forest by the number 
of years requred for twenty-five miles of glacial 
advance This can only be estimated, an estimate 
of 200-400 years seems reasonable, giving us a round 
figure of 11,000 years for the Mankato maximum 
As the position of the Mankato drift border 1s known 
throughout an east-west distance of more than a 
thousand mules, the date of the Mankato maximum 
is widely useful 

Allered Horizon The very late Pleistocene horizon 
known as Allerød, occurring in many European peat 
bogs and lake deposits, gives evidence through its 
content of fossil pollen that ıt represents a tıme of 
warmth separating two colder times, and so by 
inference a time of glacial retreat, although unlike 
the Two Creeks peat ıt ıs not covered with till, It 
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underlies Zone III of the pollen stratigraphers 
Thanks to H Godwin and F Firbas, it was possible 
to determine the radiocaibon dates of samples of the 
Allerød. from four locahties ın Ireland, England and 
Germany The dates are fairly close together, with 
This figure ıs close 
enough to the Two Creeks date to suggest that 
Allerad and Two Creeks represent a single warm 
phase that was felt on both sides of the Atlantic 
Ocean 

Pwne-Pollen Zone wn Eastern United States The 
best marked and most widespread of the layers that 
constitute the pollen-stratigiaphical sequence in 
North America ıs Zone B, a pine zone, overlying 
spruce and fir, and generally underlying oak and 
other deciduous types It represents the earhest post- 
glacial development of a warm and fairly dry climate 
Followmg the shiinking ice sheet, this zone should 
be of progressively younger age with increasing 
latitude 

Radiocarbon dates on five samples assembled by 
E S Deevey, jun , confirm this deduction Three of 
them constitute a sequence on the Atlantic slope 


Date (round 


Location numbers) 
“Cranberry Glades, West Virginia 9 500 years 
New Haven, Connecticut, about 400 
miles farther north 8,300 ,, 
Aroostook County, Maine, about 400 
mules still father north 6,000 ,, 


~ 


The other two samples constitute a sequence in 
Minnesota 
Anoka, nea Minneapolis 8,000 years 
Ely, 220 mules north-east of Anoka 7,100 ,, 


It 1s interesting to note that all five samples post- 
date the Mankato maximum 

Glaccal Great Lakes Another group of three 
samples, which also postdate the Mankato maximum, 
me related to each other because of their relationships 
to the glacial Great Lakes They provide dates for 
events late in the history of those Lakes 

The first sample 1s charcoal from a human occupa- 
tion site in an island in Cayuga Lake, New York 
State The site could not have emerged until well 
after Lake Iroquois, a glacial lake occupying the 
Lake Ontario basin, had begun to be drained 
Geological evidence shows that Lake hoquois was 
dramed while Lake Algonquin III still occupied the 
western or upper Great Lakes region Hence it 1s 
likely that at the tame of the charcoal, 4,930 + 260 
years ago, Lake Algonquin ITI, with its northern 
shore of glacier 1ce, was still present 

The second sample ıs peat from beneath the 
surface of the present-day Lake Superior, near its 
western end It is believed to have accumulated in 
a lagoon of the early phase of the Nipissing Great 
Lakes The body of water would then be dated by 
the peat as having been in existence 3,656 + 640 
years ago Subtracting this figure from the date of 
the charcoal, we get a difference of 1,274 years, the 
minimum elapsed interval between a time when Lake 
Algonquin III existed and a time early in the history 
of the Nipissing Lakes 

The third sample ıs a piece of an oak log occurring 
as driftwood ın emerged beach sand and gravel, 
south of the cty of Chicago At this locality there 
is a complex of ancient beaches, all within a vertical 
range of about ten feet, representing three known 
lake-levels of different ages (1) the Toleston strand- 
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line of Lake Chicago, (2) the latest sti and-lines of Lake 
Algonquin III, and (3) the latest strand-lmes of the 
Nipissmg Lakes 

The 1adiocarbon date of the wood, 3,469 + 230 
yeais, helps to fix the correlation of the enclosing 
beach The date is far too young for Toleston Lake 
Chicago, which long antedates Lake Algonqun It 
is also too young for Lake Algonquin III, dated by 
the charcoal as 4,930 years I+ is shghtly younger 
than the early Nipissing phase measured by the peat 
sample Of the three geological possibilities, therefore, 
radiocarbon indicates latest Nypissing as the probable 
age of the beach containing the driftwood log 

Subtracting the Jate Nipissing date from the early 
Nipissing date, we get 187 years as the time elapsed 
between them If this seems short, we can take 
advantage of the specified errors ın each of the dates, 
and thus obtain more room Without doimg this, 
we have 





Late Nipissing 3,469 
Early Nipissmg 3,656 
Algonquin IIE (= Iroquois in part) 4,930 
Toleston Lake Chicago (= Mankato 
maximum ”) 11,000 ? 


This scheme 1ests only on four dates, and certainly 
must be regarded as tentative Flowever, the facts 
that two of the dates fit stratigraphical correlations 
made earlier, and that a third date closely fits one 
of the three possible correlations offered, encourage 
the behef that both the geological field-work and the 
radiocarbon dating are reliable 

If a number of successive strand-lmes can be dated 
by means of driftwood, ıt may become possible to 
measure the rate of uphft of the crust as 1t responded 
to the removal of the great weight of the ice sheet 

Mt Mazama Crater Lake, m southern Oregon, 
occupies a great caldera created by the gigantic 
explosion and collapse of the former volcanic cone 
known as Mt Mazama ‘The catastrophe had been 
estimated by geologists to have occurred about ten 
thousand years ago The radiocarbon date of char- 
coal from a tree killed by the catastrophe 18 6,453 + 
250 years Thus ıt appears again that, if we accept 
the radiocarbon dates, earher geological estimates 
have been too high 

Folsom Man The Folsom culture, represented by 
no human fossils but by an abundance of stone 
dart-points of a pecuhar type, has been recognized 
throughout a wide region in western North America 
Estimates of the date of this culture have ranged up 
to more than 25,000 years 

The radiocarbon date of a piece of burned bone 
from an occupation site ın the western part of the 
State of Texas, said to be associated with Folsom 
dart-points, 1s 9,883 + 350 years If accepted, this 
date would place Folsom man as having been in 
existence at a time slightly later than that at which 
the ice sheet, farther north, reached its Mankato 
maximum 

Lascaux Cavern The Cavern of Lascaux, lately 
discovered in the Dordogne district of western 
France, with 1ts outstandingly fine wall frescoes, has 
yielded one radiocarbon date Charcoal collected by 
the Abbé Breuil and § Blanc from beneath the floor 
of a low-level chamber was identified as having been 
derived from wood of the silver fir, which implies a 
cold-temperate chmate Associated with the char- 
coal were artefacts which competent opinion placed 
as not younger than Magdalenian II? The radio- 
carbon date of the charcoal ıs 15,516 + 900 years 
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Conclusion 


If supported by further work, the results obtamed 
thus far from radiocarbon dating constitute perhaps 
the most important event ım Pleistocene research 
since the recognition of multiple glaciation and the 
establishment of a pollen stratigraphy The examples* 
mentioned above are samples of the kind of result 
radiocarbon dating can accomplish Radiocarbon 
can supply the dates of glamal advances and of 
chmatie changes recorded by pollen frequencies, ıb 
can, establish intercontimental correlations, 1b can 
date a sequence of strand-lmes or a voleanic eruption , 
and, of perhaps greatest human interest, 1b can 
provide a firm chronology of ancient man The 
universal importance of radiocarbon datimg les m 
the two facts that such dating 1s absolute and world- 
wide 
The Geochronometric Laboratory, now being set 
up at Yale University with funds provided by the 
Rockefeller Foundation, expects soon to begin a 
systematic programme of dating by means of the 
method pioneered by Libby and Arnold 
1 For example, Arnold, J R , and Libby, W F, Science, 110, 678 
(1949), 118, 111 (1951), and references given there 

*Wuson, L BR, Torrey Bot Club Bull , 68, 317 (1936), and references 
ated there 

3 Oral communication from the Abbe Breuil 


«These examples and many others are discussed more fully in Fhnt, 
R F,and Deevev, jun, E S, Amer J Scr, 249, 257 (1951) 


CREEP-RESISTING ALLOYS FOR 
GAS TURBINES 


On February 22 and 23, a symposium on “High- 
Temperature Steels and Alloys for Gas Turbines” 
was held under the auspices of the Iron and Steel 
Institute m the rooms of the Institution of Crvil 
Engineers in London On the evening of February 
21, Sir Frank Whittle had given the fifth Hatfield 
Memorial Lecture on the development of the aircraft 
jet engine, and the symposium provided an oppor- 
tunity of reviewmg the metallurgical progress to 
which his mvention gave rise, and discussing the 
problems of the gas turbine at its present stage of 
development 

Sir Andrew McCance, past-president of the Iron and 
Steel Institute, ın 2 brief imtroductory speech, 
emphasized that matenals capable of withstanding 
stress at the highest possible temperature are essential 
for the rmprovements in the efficiency of the use of 
fuel that are vitally umportant for our economy Mr 
D A Ohver then occupied the chair The openmg 
paper of the symposium, by Dr N P Allen, described 
the early history of the creep-resisting alloys, and 
gave an account of the efforts that were made 
between 1939 and 1945 ın Great Britain, Germany 
and the United States of America to produce the 
alloys of which the jet engines were ultimately made 
The subsequent papers, of which there were thirty-six, 
were devoted to British activities dung and after 
the War, and aro an invaluable source of information 
on all aspects of the subject The meetings were 
well attended The presence of a large group of 
foreign experts testified to the regard ın which 
British work on gas turbines is held It was pleasant 
to hear from the Swiss turbine builders of the reliance 
that they place upon materials supplied from Great 
Brita, and the forthnght and mformative con- 
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tributions of the American speakers were very 
welcome 

There are now four principal classes of creep- 
resisting alloy The austenitic nickel~chromium steels 
hold pride of place They are separating into three 
types When large forgings are required, and strength +, 
must give place to ease of production, a steel with 
about 18 per cent of chromium, 8 per cent of nickel, 
1 per cent of niobium and 0 1 per cent of carbon is 
favoured Much attention has been given to the 
properties of finished components, as distanct from 
the properties of experrmental test bars, and the 
papers by Mr H W Kirkby and Dr C Sykes gave 
unique and important information The niobium for 
this steel 1s expensive, and becomes increasingly 
difficult to obtain ‘Austerity steels’, in which the 
niobium is presumably replaced by a more abundant 
element having a simular effect, are being studied , 
but their compositions are not yet announced For 
large castings, a steel with 25 per cent of chromium 
and 12 per cent of nickel tends to be preferred, as ıt 
sohdifies with a partially fermtic structure and 1s 
more plastic just below the melting pomt than a 
fully austenitic steel It 18 consequently easier to 
cast and weld This steel contas carefully adjusted 
proportions of carbon, silicon and tungsten Their 
importance was described ın an interesting paper by” 
Mr J I Morley, which showed how, if the ferritic 
structure 1s too stable, the steel has low creep 
resistance and tends to form the brittle sigma con- 
stituent on cooling, whereas if the ferritic structure 
1s not allowed to form, the steel has Ingh creep 
strength but may contain brittle carbide networks 
An intermediate condition is generally best, and may 
be varied slightly ın one direction or the other accord- 
ing to the relative 1mportance of creep resistance and 
toughness in the casting 

When the greatest creep resistance js necessary, 
the austenitic nickel-chromium steels are strengthened 
by additions of cobalt, molybdenum, mobium or 
tıtamum The alloys made in this way can be hardened 
by precipitation, and complex heat-treatments are an 
essential part of their manufacture They are also 
capable of improvement by suitable mechanical 
working A detailed account of the ‘warm working’ 
process as applied to a typical steel of this class was 
given by Mr. G T Harris and Mr W H Bailey, 
who showed how the amount of mechanical work and 
the temperature at which it ıs applied can be 
controlled so as to produce a material having both a 
high proof stress at the low temperature existing at 
the centre of a turbine disk, and a good resistance to 
creep at the high temperature existing at the rm 
The iron in this class of alloy can be replaced by 
cobalt, with progressive 1mprovement of the creep 
resistance Mr G T Harris and Mr H C Child 
described how by systematic exploration an optimum 
alloy may be developed, but this alloy contains 
45 per cent of cobalt, and the use of so much cobalt 
may be difficult to justafy 

At present, when creep resistance greater than can 
be produced in austenitic steel ıs required, nickel- 
chromium alloys, precipitation-hardened with 
titanmum and alummium, are used The work 
leading to their development was described for the 
first time in a paper by Dr L B Pfel, Dr N P ! 
Allen and Mr C Q Conway These alloys are well 
established in Great Britain, and their strength and 
freedom from exceptionally scarce elements suggest 
that they will maintain their place They have been 
tested for periods up to ten thousand hours whether 


“have since undergone many mmor changes 
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they will mamtai their superiority for longer periods, 
up to a hundred thousand hours, is still open to 
question, and designers wish to be assured on this 
pomt A hundred thousand hours have not yet 
passed since the alloys were first conceived, and they 
The 
turbine designer 1s faced with the choice between 
materials that have been completely tested, and aie 
therefore at least ten years old, and materials that 
are more recent, probably better, but less completely 
known His desire for more mformation and for 
means of predicting the behaviour of alloys in the 
distant future 1s understandable, but there is no 
rehable way of making forecasts Since there must 
be some hmit to the amount of creep testing that 
can be done, 1t 1s very important to decide how much 
of the available effort should be devoted to the 
detailed testing of existing alloys, and how much to 
making the improvements that are suely possible 
Ferritic steels are used when the service tempera- 
ture 1s not so high as to demand austenitic steels 
Two types, contaming respectively 0 5 per cent of 
molybdenum and 0 25 per cent of vanadium, and 
3 per cent of chromium, 0 6 per cent of molybdenum, 
0 8 per cent of vanadium and 0 6 per cent of tungsten, 
Pee received special attention, and have excellent 
“creep resistance at temperatures below 600° C 
Extensive tests on the latter steel were reported by 
Mr H H Burton, Mr J E Russell and Mr D V 
Walker A very recent development ıs the intro- 
duction of creep-resistant ferritic steels contaming 
10-13 per cent of chromium These steels are resistant 
to oxidation, and theréfore can be used at tempera- 
tures above 600° C, at which other ferritic steels 
foal. They compare very favourably ın creep resistance 
at 600° C and 650° C with the first of the three 
above-mentioned classes of austenitic steel and, since 
they are more economical ın alloying elements, may 
well replace them ın some directions It is curious 
that no highly creep-resistant steel has yet been 
developed with a chromrum content between 3 and 
10 per cent, although steels with 5 per cent of 
chromium are quite resistant to oxidation and would 
be very economical to use if the necessary high- 
temperature strength could be developed An 
_interesting paper by Mr. E W Colbeck and Dr J R 
' Rait suggested that the carbides found ın steels of 
intermediate chromium content are not of a type 
favourable to creep resistance, but this may not be 
an insuperable obstacle 
The fourth type of ecreep-resisting material now in 
use comprises the range of cobalt-base precision- 
casting alloys These alloys, which usually contam 
about 30 per cent of chromium and a moderate 
percentage of either tungsten or molybdenum, did 
not figure ın the symposium as much as might have 
been expected They are very costly, and although 
the results obtamed in laboratory tests can be 
excellent, the alloys are not widely used for highly 
stressed components because of the difficulty of 
being certain of the reliability of castings In Great 
Britam precision casting has been used principally 
as a method of making lightly stressed components, 
such as stator blades, ın oxidation-resistant but 
relatively economical alloys 
A number of papers dealt with the problems of 
fabricating creep-resisting alloys, and ıt ıs clear that 
as much work has been required m solving these 
problems as m developing strength at high tem- 
peratures We are, indeed, ın the process of building 
up a workshop technique for creep-resisting alloys 
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comparable with that which has been developed for 
the common engineering steels durmg the past 
hundred years The gas turbine being built up of a 
series of rings, centrifugal castings have played a 
large part ın ıts construction, and a rivalry between 
the centrifugal processes making use of metal moulds 
and those making use of sand moulds became 
apparent, the arguments bemg generally in favour of 
the use of the metal mould when applicable Pre- 
cision casting processes ate used for a variety of 
smaller shapes The processes are imteresting as 
being a revival of the ancient lost-wax process They 
differ from the ancient process m bemg adapted, 
by an elaborate procedure, to the production of a 
large number of accurate repheas of the pattern, and 
ın the use as mould materials of special refractories 
that can withstand the chemical attack of molten 
alloys at very high temperatures 

In the construction of large gas turbines for marine 
engines and electric generators, the arc welding of 
austenitic steel forgings and castings has proved 
difficult, and many references were made to the danger 
of cracks m welds The cracks can be avoided by the 
use of swtable techniques and by the control of the 
silicon content of the weld metal There 1s uncer- 
tainty about the mechanical properties of arc welds 
at high temperatures, though such information as 
exists is reassuring The construction of flame tubes, 
jet pipes and ducts of many kinds ın both austenitic 
steel and nickel-chromium alloy sheet has been 
accomplished by resistance welding with great 
success As described by Mr H. E Lardge in a very 
informative paper, the distortion due to the high 
thermal expansion and low thermal conductivity of 
the alloys was overcome by welding with the smallest 
input of heat, and using effective means of cooling 
The machining of creep-resistmg alloys at first 
presented great difficulties, which were overcome by 
the skill and resource of the men in the machine 
shops, to whom the gas turbine owes a great deal 

The modern gas turbine has an inlet gas tempora- 
ture of 650-800° C or perhaps 850° C Its thermal 
efficiency 1s rather low, and could be rmproved if the 
gas temperature were raised Naval representatives 
at the meeting emphasized that higher efficiencies 
must be developed before gas turbines can be widely 
adopted in ships The materials necessary to make 
higher working-temperatures possible are not yet ın 
sight Cobalt-chromium-tantalum alloys having 
promising strength at 900° C were described by Mr 
J C Chaston and Mr F C Child their use seems 
to be impossible under present economic conditions , 
but 1t must be remembered that several of the alloys 
that are now in use would have been considered 
fantastically expensive twenty years ago Chromium- 
base alloys have been studied by Mr E A G 
Iiddiard and Dr A H Sully They are too brittle, 
and no way of making chromium sufficiently tough 
has yet been found Excessive brittleness also 
prevents the use of refiactory oxides such as sintered 
alumina It seems to be generally agreed that a 
certain amount of plasticity 1s essential in any 
practical material, as a protection against thermal 
shock, which can be very severe, and against excessive 
stress concentrations at changes of section ‘Ce1amels’, 
which are mixtures, made by the methods of ceramics, 
of refiactory oxides or carbides embedded in a 
metallic base, were considered by some authorities 
to offer the most promismg combination of properties 
One speaker described engine tests on turbine rotor 
blades made of a ceramel consisting essentially of 
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titanram carbide bonded with nickel o1 cobalt, ın 
which the creep resistance of the material had proved 
to be adequate, but failure had resulted from 
insufficient resistance to the stress concentrations in 
the blade root Confidence in this type of materal 
has not yet been established, and its future seems to 
depend on the achievement of sufficient plasticity 
without loss of creep resistance 

The alternative way of achievmg high inlet gas 
temperature ıs to cool the critical metal parts The 
problem then ıs to secure the greatest effective 
cooling with the least loss of heat and energy in the 
cooling agent There ıs little doubt that the most 
effective device ıs to interpose a stable blanket of 
cool gas between the hot gases and the surface to be 
cooled Mi P Grootenhuis and Mr N P W Moore 
described how this can be done by leading a small 
quantity of hquid continuously to the surface through 
fine pores provided in the component This is known 
as ‘sweat cooling’ It can be readily applied to 
lightly stressed components, but not so easily to 
severely stressed components It ıs possible that in 
view of the need for conserving scarce metals, and 
the improbability of a large and swift improvement 
of-the available alloys, the correct policy for the next 
few years will be to stabilize the main types of creep- 
resisting alloy and concentrate upon the efficent 
use of cooling 

The second problem of the gas turbine 1s to increase 
the useful life of the engine from the thousand or so 
hours demanded of the aircraft engine to the ten 
thousand or hundred thousand hours required for 
most industrial applications, while at the same time 
adopting a cheap fuel, such as heavy fuel ou or 
pulverized coal The need for more data on the 
behaviour of the new alloys over extended periods of 
time was repeatedly stressed The difficulty of 
providing this information while the alloys them- 
selves are being modified contmuously has already 
been mentioned, and furnishes an additional argument 
for standardizing the alloys as soon as ıt becomes 
possible to do so It was mentioned, however that 
the performance of the gas turbine will be seriously 
diminished if unnecessarily long service lives are 
insisted upon The use of cheap fuel introduces the 
danger of corrosion of the engine by the mineral 
constituents of the fuel, particularly by the fusible 
vanadium salts that are present in many fuel oils 
Metallurgists could hold out no hope of finding a 
serviceable alloy that would resist contact with 
partially molten fuel ash, and looked to the oil tech- 
nologists to remove, or rende: harmless, the objection- 
able constituents of the oil, but the orl technologists 
could suggest no method cheaper than distillation 
It is to be hoped that the last word has not yet been said 
on this subject Gas turbines have run successfully 
fo. short periods on vanadiim-contaming fuel oils 
without serious effects Much can be done to 
minimize the danger of corrosion, and ıt may be that 
the umportance of the problem is exaggerated, but 
it undoubtedly gives rise to much anxiety 

The immediate future appears to demand the 
detailed improvement of the existing types of alloy, 
as a result of which a gradual rise of the strength and 
rehabilty of components of all kinds will no doubt 
take place The shortage of many essential metals 
overshadows the situation, and 1t will be necessary to 
ensure that the strongest alloys are not used where 
weaker ones would do, and that no excessive amounts 
of scarce elements are employed even to meet the 
most onerous conditions A prolonged struggle 
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between the more advanced ferritic alloys and the 
less developed austenitic alloys for use at tempera- 
tures between 550° C and 650° C 15 to be expected, 
with the austenitic alloys gradually yielding place 
In view of the complexity of the alloys, all this work 


will call for a vast amount of metallurgical experiment + 


and mechanical testing How much improvement 1s 
to be expected ? The opinion was expressed that the 
possibilities of the austenitic solid solution alloys 
based on iron, nickel, chromium and cobalt are 
approaching exhaustion, and although a somewhat 
simular opinion was expressed in 1924, 1t now seems 
rather unlikely that the temperatures to which these 
alloys will maimtain their strength can be much 
increased Improvements of the reliability with 
which the best properties can be secured are more 
probable Some major discovery seems to be required 
before the seivice temperatures of gas turbine 
materials can be greatly increased ıb will no doubt 
be made, but how and where cannot yet be foreseen. 
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N P ALLEN 
OBITUARIES 
Prof V F K Bjerknes, For Mem RS Fý 


Pror Vinuetm F K BJERKNES, foreign member 
of the Royal Society, honorary member and. Symons 
Medaulist of the Royal Meteorological Society, who 
died at Oslo on April 9, 1951, was the doyen of 
meteorologists V Bjerknes, as he was generally 
known, was born on March 14, 1862, the son of C A 
Bjerknes, professor of mathematics at Christiania, 
himself a pioneer in the investigation, theoretical and 
experimental, of fluid motion V Bjerknes, duung 
hus education at Christiania, assisted ın his father’s 
investigations and afterwards worked ın Germany 
under Hertz He became specially mterested in the 
(apparent) action at a distance of solids moving in 
acrculating fluid and the analogies with electro- 
dynamics Afte: his appointment in 1893 as professor 
of mechanics and mathematical physics at Stock- 
holm, he prepared his first important work, lectures 
on “Hydrodynamische Fernkrafte’’, issued in two 


volumes duimg 1900-2 He was later to mdicate in¥ 


a lecture at the Royal Institution ın May 1924 the 
analogy between the forces on a rotating cylinder 
moving through a fluid and the forces on an aeroplane 
due to the circulation induced by the asymmetry of 
the wing The forces, lifting the cylindei, at quite 
moderate speeds are substantial and can be exactly 
controlled by adjusting the speed of rotation 

In 1898 Bjerknes introduced into dynamical 
meteorology the concept of ‘solenoids’, the tubes 
formed by the intersection of a system of isobaric 
surfaces at unit intervals with a system of isosteric 
(equal specific volume) surfaces also at unit intervals 
He showed that if C is the circulation around any 
closed circuit, dC/dt = N, the number of solenoids 
intersecting the cucuit He deduced that, for a fluid 
im equilibrium, V must be zero, and that if N is not 
zero, the induced circulation ıs m the direction which 
will bring the isobaric and isosteric surfaces into 
coincidence (or parallelism) Bjerknes thought at? 
first that this would have very wide meteorological 
uses and he applied it to the sea breeze and the 
Indian monsoon But he soon 1ealized that the effect 
of the rotation of the earth, though small in the 
mihal development of motion fiom 1est, became of 
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great importance in the major movements of the 
atmosphere, and that he must include with N a 


ads 
term — 2w zj» where Sis the area of the projection 


_ of the aircurt on the equatorial plane and œ 1s the 
7 angular velocity of rotation He did this m 1901, 
and pointed out the fundamental deduction that a 
cireurt acquires cyclonic or anticyclonic circulation 
according as it contracts or expands 
Fiom this time, for the next twenty years, Bjerknes 
devoted his energies to the problem of approximate 
integration of the equations of motion of the atmo- 
sphere (and the ocean) as a necessary preliminary to 
a practical scientific method of forecasting weather 
In this he had the assistance first of J W Sandstrom 
and then of many other collaborators, notably Th. 
Hesselberg, and from 1906 he received financial 
assistance for his investigations from the Carnegie 
Institution of Washington ‘There resulted “Dynam- 
ical Meteorology and Hydrography”, a treatise 
designed to present in an ordered and rational form 
the principles and the practical aids to the develop- 
ment of meteorology and hydrography from the 
point of view of a mathematical physicist The 
treatise was planned in three volumes, but only two 
were completed and issued, in 1910 and 1912 Tt 
emphasized the umportance of a universal co-ordinated 
system of units and included the proposal, first put 
forward ın 1906, to use absolute units of pressure, and 
introduced the terms ‘bar’ (megadyne per cm 2) and 
‘milibar’ as the practical units for hydrography and 
meteorology respectively The milhbar has now 
become established throughout the world m meteor- 
ology and aviation, though not yet ın physical 
laboratories, still wedded to the mercury mch and 
mercury millimetre The treatise mncluded also the 
first explicit statement of the important result that 
the distance between contour lines on an isobaric 
surface m the atmosphere ıs an inverse measure of 
the geostrophic wind, independent of the density of 
the air This has been the main factor in mfluencmg 
meteorological services to use contours 6n isobaric 
surfaces instead of isobars on geopotential surfaces 
in the practical application of upper air observations 
Bjerknes had left Stockholm for Christiania mn 
- 1907, and five years later he went to direct the new 
~ Geophysical Institute at Leipzig 
around him a band of workers and mrtiated two 
series of publications, one of actual synoptic 
situations and the other of special researches, notably 
those by Hesselberg and Sverdrup, and, in later 
years, of Bergeron and Swoboda ‘The First World 
War took away his ten German assistants—half of 
them were killed—and ın 1917 he left Lerpzig for 
Bergen He had already, in a lecture in London in 
1910, emphasized the value of charts of stream Imes 
in revealing lines of convergence Their further 
application, begun at Leipzig and contmued at 
Bergen, led to the development of frontal and ar- 
mass meteorology, including the polar front and the 
structure of cyclones These have played an out- 
standing part in meteorology m the past thirty years 
Bjerknes freely acknowledged the contribution of 
Bergeron, Solberg, and his son, J Bjerknes, to this 
z development, but he was himself the architect of the 
building and the inspirer of the workmen In 1920 
he and Helland Hansen arranged a meeting ın Bergen 
with British meteorologists, including Sir Napier 
Shaw and Dr L F Richardson, and the discussions 
were renewed in 1921 at a meeting of the Inter- 
national Upper Air Commussion, of which Bjerknes 
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was president’ The enthusiasm of the ‘Bergen’ School 
was infectious and inspiring 

In 1926 Bjerknes left Bergen, where the work was 
continued by his pupils and whither meteorologists 
from all over the world were drawn He returned to 
hus former chair at Christiania (now Oslo), and with 
the collaboration of Solberg, J Bjerknes, Bergeron 
and Godske completed and published the three- 
volume treatise on “Hydrodynamics and the Appli- 
cations to Meteorology”, issued in 1933-34, which 
stands as his permanent memonal He retired in 
1932, but continued to take an active part m inter- 
national meteorology He presided over the frutful 
meetings of the Association of Meteorology of the 
International Union of Geodesy and Geophysics at 
Edmburgh in 1936 He lived in Oslo during the 
German occupation, sad but courageous In 1946 he 
paid his last visit to England, when he and Prof C 
Størmer were the two delegates from Norway to the 
Newton Tercentenary Celebrations of the Royal 
Society In the summer of 1948 he was looking 
forward cheerfully to his winter ski-ing 

Bjerknes was dignified in manner, in appearance 
and ın his presentation of his scientific work, but 
with his dignity he combined a certain modesty and 
an unfailing attraction and stimulus to younger men 
Through them his influence on meteorological develop- 
ment has been outstanding in the meteorological 
services of all nations 

Bjerknes married, ın 1893, S H Bonnevie, whose 
gracious and warm-hearted hospitality at the Bergen 
meetings of 1920 and 1921 was a fitting, well-remem- 
bered counterpart to the scientific enthusiasm of 
Bjerknes and their son, Prof J Bjerknes, to whom 
meteorologists throughout the world will wish to 
tender their respectful sympathy in his loss. 

E Gorp 


Mr. H. St. J. K. Donisthorpe 


Horace Sr Jonn KELLY DONISTHORPE, who died 
on April 22, was the sole survivor of the ‘great five 
of myrmecology In the period between 1850 and 
1950 immense advances were made ın the study of 
ants These embraced practically every field the 
re-organization of their taxonomy, the study of their 
distribution, their life-history, polymorphism, and 
behaviour Thousands of papers were produced and 
more than ten thousand new species were described 
during this period The inspiration behind all this 
work was the existence of five great students of ants, 
Auguste Forel in Switzerland, Wasman in Holland, 
Wheeler in America, Emery in Germany, and Donis- 
thorpe in Britain Each one was an amateur 

Donisthorpe published his first paper on ants ın 
1908 Since then he has published more than three 
hundred papers reporting his studies on ants His 
book. “British Ants”, first published at his own 
expense ın 1915 and re-published considerably 
enlarged and amended in 1927, 1s still the book to 
which anyone seeking knowledge about the ants of 
Britam must turn 

To-day, Donisthorpe 1s remembered chiefly as a 
taxonomist He always sought to encourage people 
to study ants, and he would go to any lengths to 
help them to make their studies more accurate and 
worth while In his early days, he spent much time 
studying the behaviour of ants, especially their slave- 
making and the way ın which the queen ants (females) 
found new colonies 


840 


At the same time, most of Donisthorpe’s knowledge 
of ant behaviour was learnt in the field ın the manner 
of the old school 1b was learnt by his wanting to 
know more about their habits because he wished to 
collect more specimens or obtain the queens 

Personally, Donisthorpe was a great character The 
last time I saw him he recounted again with pride 
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how in his twenties he had swum across the Rhine 
near Heidelberg, a feat which, so 1t was said, no one 
had achieved before Lately, he persevered in his 
attempts to continue gomg to the British Museum 
(Natural History) each day, or at least for some days 


each week, until his death 
DEREK WraGGE MORLEY 


NEWS and VIEWS 


Mathematics at Birmingham : 
Prof. G. N Watson, F.R.S 


Tur chair of mathematics in the University of 
Birmingham will be vacated at the end of the present 
session by Prof George Neville Watson, who has 
held ıb smce 1918 Prof Watson, who was born in 
1886 and educated at St Paul’s School and Trinity 
College, Cambridge, was senior wrangler in 1907 and 
became a Fellow of Trmty m 1910 He was elected 
to the Royal Society m 1919 and became successively 
president of the Mathematical Association ın 1932 
and of the London Mathematical Society ın 1933 
He ws a Gold Medallist of the Danish Royal Academy 
of Sciences, and among other distinctions 1s an 
honorary LLD of the University of Edinburgh 
Prof Watson’s name first became known by several 
important memoirs on asymptotic series, which were 
followed by a series of papers ın which he found 
asymptotic expressions and approximations for all 
sorts of functions by the method of steepest descents 
(a term comed by him and which is now standard) 
About 1917 many of the ablest mathematicians were 
attempting to sum a difficult series which had pre- 
sented itself ın connexion with the diffraction of 
wireless waves around the earth Prof Watson 
solved the problem, and went on to study the trans- 
mussion of electric waves when ıt 18 assumed that the 
earth ıs surrounded by a concentric conducting layer 
Other celebrated researches were concerned with 
general transforms and the Rogers-Ramanujan 
identities Prof Watson 1s well known to all honours 
students of mathematics by two books, “Modern 
Analysis” (written ın conjunction with Sir Edmund 
Whittaker) and the “Theory of Bessel Functions”, 
perhaps the most important single work that has 
ever been written on the analysis of functions 


Dr. R. A. Rankin 


Pror Warsow is to be succeeded by Dr Robert 
A Rankin, at present lecturer in mathematics im the 
University of Cambridge From Fettes College Dr 
Rankin went up in 1934 to Cambridge, where he is 
now a Fellow of Clare College, he was a wrangler 
in 1936, and took a distinction in Part 3 of the 
Mathematical Tripos the followmg year He started 
on a research career im the field of the theory of 
numbers, and five papers appeared before the end of 
1940 Shortly after the outbreak of the Second 
World War, groups of research students were 
recruited to defence departments to expand ther 
lumited effort, and Dr Rankm was among the first 
team to jom the relatively new Projectile Develop- 
ment Establishment of the Ministry of Supply, 
formed to develop rockets The theory of numbers 
was scarcely applicable, but his quality as a mathe- 
matician was soon obvious, first m day-to-day develop- 
ment problems of rocket weapons, and later im a more 
fundamental way He became a leading member of 


Prof L Rosenhead’s ballistics branch and was to put 
on a firm foundation the mathematics of rocket 
theory, particularly that of spmnimg rockets ‘This 
work has been published (Phil Trans Roy Soc, A, 
241, 457, 1949) and places on record a paper com- 
parable to that of Fowler, Gallup, Lock and Richmond 
on the spmning shell, which was the fruit of research 
of the First World War Since then Dr Rankin has 
returned to the theory of numbers, and has already 
to his credit a long hst of research papers on the 
differences between consecutive prime numbers and 
the properties of the coefficients of modular forms 
More recently he has turned hus attention to problems 
in hnear forms and has discussed such problems as 
the packing of convex bodies and associated problems 
in the geometry of numbers 


United States Office of Naval Research 


Dr Emanvet R Prors has recently been appointed’ 


deputy and chief scientist of the United States Office 
of Naval Research, ın succession to Dr Alan T 
Waterman, now director of the National Scrence 
Foundation Dr Piore graduated in physics from 
the University of Wisconsm in 1930 and took his 
PhD therein 1936 During 1938-42 he was engineer 
im charge of the television laboratories of the Columbia 
Broadcasting System, interesting himself in the 
development of colour television After service durmg 
the Second World War as a senior physicist in the 
Navy’s Bureau of Ships and then ın the Navy 
Reserve as a lieutenant-commander, he joined the 
Office of Research and Inventions (later to become 
the Office of Naval Research) in 1946 as head of the 
electronics branch, and since 1949 he has been deputy 
for natural sciences Dr Piore’s previous post ati the 
Office of Naval Research has been filled by Dr 
Randal N Robertson, formerly director of the 
Physical Sciences Division of the Office Dr Robert- 
son wil be responsible for research ım the earth, 
physical and mathematical sciences He went to the 
Office of Naval Research in 1946 from the Radiation 
Laboratory of the Massachusetts Institute of Tech- 
nology, where he had been engaged in war-time 
research and development of airborne radar bombing 
systems 


“Science News” 


SEVERAL recent articles have commented on the 
outstanding advances in science and particularly in 
physics made during the past fifty years and on the 
profound effect these advances have had on our every- 
day hfe The importance, both to mdustry and to 
science, of informing, without undue delay, as wide 
a public as possible of the mvestigations being 
undertaken by men of science, of the results obtained 
and of their umpheations has been correctly emphas- 
ized Whereas the scientific periodicals of the various 
professional bodies have for long catered for the 
specialists and research workers, it is only com- 
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paratively recently that a scientific Press serving the 
non-specialist has appeared For the general public, 
most newspapers now have on their staffs journalists, 
some of considerable merit, who regularly report on 
the progress of science It 1s to be expected that, 
* though their reporting ıs usually accurate, 1b 1s often 
highly coloured and somewhat exaggerated to cater 
for popular taste. However, between the two 
extremes of the specialist and the general newspaper 
reader, there is a large public consisting of educated 
laymen with wide interests who require something 
which ıs more detailed than the newspapers can give 
but which, while presented in a serious, authoritative, 
concise and interesting manner, should yet avoid 
the termmology and preciseness of the specialist 
article 
In June 1946 the first number of “Science News” 
appeared, and ıt was at once acclaimed as a welcome 
and rmportant addition to the then available scientific 
hterature It satisfied the particular and pecuhar 
need of the specialist mterested ın what 1s gomg on 
in branches of science other than his own, and of the 
educated layman ‘The fact that No 1 has since 
been followed at brief intervals withm the past five 
years by no less than eighteen further issues in the 
series 18 sufficient mdication of their considerable 
populanty and undoubted success The pub- 
lshers are to be congratulated on their enterprise, 
and the editor, Dr J L Crammer, for devoting his 
spare time and considerable energy to the promotion 
of such a worthy object and with such remarkable 
success No 19 in the series of “Science News” 
(Harmondsworth Penguin Books, Ltd, 1951, 
ls 6d) records that a new editor has been appointed, 
namely, A W Haslett, who, as a frequent con- 
tributor to “Science News”, the editor of the weekly 
Science To-day, science broadcaster and author, 
is well known as a science journalist His wide 
knowledge, his many contacts ın the universities 
and research laboratories and his deep apprecia- 
tion of scientific truth are particularly mentioned in 
the editorial of No 19 as qualities which will ensure 
that under his guidance “Science News” will maintain 
its already high standard 


„Lord Rutherford. An Appreciation 


THE text of the Fifth Rutherford Lecture of the 
Physical Society, delivered before the Society by 
Dr A S Russell, of Christ Church, Oxford, on 
December 8, 1950, has recently been published 
(Proc Phys. Soc, A, 64, 217, March 1951) De- 
scribing himself as an morganic chemist and a former 
pupil and admurer of Lord Rutherford, Dr Russell 
not only gives his impressions of Rutherford as 
a man and physicist, but attempts also to explain 
why ıb was that the morganic chemists were so slow, 
in the years preceding 1914, m arriving at the con- 
ceptions of isotopes and atomic number ‘The years 
1907-19 which Lord Rutherford spent at the 
University of Manchester are described as ‘‘the great 
muddle period of Rutherford’s life of discovery” 
Many famous physicists, including Chadwick, Darwin, 
Marsden, Nuttall, Robinson and the brilhant Moseley, 
were members of his staff He had the co-operation 
-for a time of Niels Bohr, and many notable men of 
science from other universities came for long or short 
periods to work with him at Manchester 

Dr Russell refers only briefly to Rutherford’s 
scientific achievements, for they have been described 
in detail elsewhere It is, however, by well-chosen 
illustrations and anecdotes that Dr Russell brings 
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out clearly the remarkable qualities of the great 
man  Rutherford’s foresight and penetration, ım 
addition to good fortune, his msight into scientific 
problems , his great experimental skill, his exuber- 
ance when off duty and his seriousness at work, and, 
over all, his kmdness and generous outlook on hfe 
Finally, Dr Russell considers the general question of 
the paramount importance of the ‘great man’ m 
science It is his belief that we cannot afford m 
science not to know anything that possibly can be 
discovered, and that ın the pursuit of knowledge we 
cannot afford to do without the ‘great man’ The 
team of talented workers may finally make some 
great contribution to science, but the more funda- 
mental the science, Dr Russell asserts, the greater 1s 
the need for the big advances which only great men 
can make Rutherford “by probing the atom to its 
very depth not only revealed great truth and great 
beauty, he showed us by example what one man 
can do when he makes the most of his great gifts” 


Centaurus a New Quarterly on the History of 
Science and Medicine 


An mdication of the steadily growimg interest ın 
the history of science and medicine ıs grven by the 
appearance, in Denmark, of a new quarterly journal, 
Centaurus, an addition to the not very extended ranks 
of the periodical literature on these subjects The Jour- 
nal ıs published by Ejnar Munksgaard, of Norregade 6, 
Copenhagen, and the general editor 1s Jean Anker, 
director of the Scientific and Medical Department of 
Copenhagen University Library, who ıs assisted 
by a board that includes a number of associate 
editors drawn from varmous European countries, 
North America and elsewhere The first two numbers 
contain thirteen orginal articles, rather more than 
half of which are of medical terest. Additional 
matter is included under the headings varia, book 
reviews, list of books received, and obituaries The 
quarterly 1s well prmted on good paper and ade- 
quately illustrated The editomal board appears to 
have set a high standard for this new publication, and 
1t should receive a welcome in Great Britam Of 
particular mterest to British readers, whose linguistic 
attamments are generally more limited than those 
of Continental readers, ıs the fact that ıt ıs laid 
down that all articles must be written ın one of three 
languages English, French or German In fact, 
five of the thirteen articles ın Nos J and 2 are written 
m English The annual subscription, about 44s post 
paid, at the current rate of exchange, seems reason- 
able for these times 
in China and the 


Human and Natural Laws 


West 


In his Hobhouse Memorial Trust Lecture, delivered 
on May 23, 1950, at Bedford College, London, and 
now published (Hobhouse Lecture No 20, pp 44, 
London Oxford University Press, 1951, 2s 6d 
net), Dr Joseph Needham traces the development of 
the ideas of human law and the laws of Nature in 
Europe and then reviews Chinese thought on this 
subject, with the object of discovermg whether there 
1s anything which could properly be classed among 
the factors ın Chinese eivihzation which inhibited 
the indigenous rise of modern science and technology 
He concludes that the great distaste of the Chineso 
for precisely formulated, abstract, codified law, the 
relatively greater xumportance of the element of 
natural law ın Chinese than ın European society, and 


842 


the early depersonalization of available ideas of a 
supreme bemg and their lack of ideas of creativity, 
all prevented the development of the conception of 
the laws of Nature from Chinese conceptions of law 
1a general Moreover, the concete forces of Chinese 
social and economic hfe were not sufficiently favour- 
able to science to overcome such inhibiting factors 


Traditional Colonial Art Exhibition at the 
Imperial Institute, London 


An exhibition of traditional Colonial art has 
been arranged in the Art Gallery of the Imperial 
Institute, South Kensington, London, S W 7, and 
will be open to the public untal September 30 
(weekdays, 10 am-6 pm, Sundays, 230 pm- 
& pm) The exhibition presents only work from 
Colonial territories of the Buirtish Commonwealth 
which is authentically traditional, thus excluding 
articles made for export or for sale to the tourist 
end such modern work as ıs produced under external 
influence, the selection of the work displayed has 
been governed by esthetic considerations, and the 
exhibition is not planned as an ethnogiaphical 
or anthropological study The exhibition 1s divided 
into two sections, the larger bemg devoted to sculp- 
ture, and the smaller to such crafts as pottery, 
basketwork, textiles and other forms of cloth, metal- 
work, etc 


Commonwealth Fund Fellowships 


CoMMONWEALTH Fund fellowships, tenable by 
British graduates in American universities for one 
year beginning in September, have been awarded to 
the following, among others A C Allen, Queen’s 
University, Belfast, and Peterhouse, Cambridge 
(mathematics), H Davies, Jesus and Merton 
Colleges, Oxford (theoretical physics), M W Dick, 
Balhol College, Oxford (symbolic logic), M J 
Farrell, New College, Oxford, and King’s College, 
Cambridge (economics), R P Jepson, University 
of Manchester (experimental surgery), M § 
Longuet-Higgins, Trinity College, Cambridge (oceano- 
graphy), W S Owen, University of Liverpool 
(metallurgy), K V. Roberts, King’s College, Cam- 
bridge (theoretical physics), O Smuthies, Balliol 
College, Oxford (physical chemistry), B A D 
Stocker, University of London (bacteriology), L E 
Weiss, University of Birmingham (geology) 
Dominion and Colonial Civil Service Fellowships of 
the Commonwealth Fund, tenable by Civil servants 
fiom the British Commonwealth, have been awarded 
to the following, among others, for study in the 
United States (not necessarily at a university) 
E W de Lisle, New Zealand (radio engineering) , 
W J Ghubbs, ‘Austraha (meteorology), K G E 
Moody, Austraha (civil engimeering), C H de C 
Murray, South Africa (psychology), S F Barnett, 
East Africa (vetermary science), S Woolmer, 
Singapore (town planning) 


University of London 


` 

Pror P B Mrpawar, Mason professor: of zoology 
in the University of Birmmgham, has been appomted 
to the Jodrell chair of zoology and comparative 
anatomy tenable at University College, London, as 
from October 1, ın succession to Prof D M S Watson 
The title of reader in anthropology in the University 
has been conferred on Dr Phyllis Kaberry, in respect 
of the post held by her at University College The 
following doctorates have been conferred DSe. 
Mr L B Holt (University College), Mr R A M 
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Mackay (Imperial College of Science and Technology) , 
D SciEng) Mr Guthlac Wilson (Queen Mary 
College). 


Society for Endocrinology Officers 


OFFICERS and the commuttee of the Society for 
Endocrinology have been elected as follows Charr- 
man, Dr S J Folley, Honorary Secretarves, Prof 
C H Gray and Prof. N F Maclagan, Honorary 
Treasurer, Dr F L Warren, Honorary Edator of the 
Socety’s Proceedings, Dr P L Krohn, Ordmary 
Members of Committee, Prof E C Amoroso, Dr 
G W Harms, Di OJ O R Moms and Dr E F 
Scowen Communications should be sent to the 
Honorary Secretary of the Society, Department of 
Chemical Pathology, King’s College Hospital, Den- 
mark Hill, London, S E 5 


Society for General Microbiology 


OFFICERS for 1951-52 of the Society for General 
Microbiology have been elected as follows President, 
Prof J W McLeod, Meetings Secretary, Dr W E 
van Heyningen, General Secretary, Dr. J. G Davis, 
Treasurer, Dr R Lovell, Editors, Prof B OC J G 
Knight and Mr A F B Standfast The Society, 
which was founded in 1945, now has 985 members and 
will hold its September meeting ın Manchester 
Further information about the Society can be ob- 
tamed from Dr. J. G Davies, 35 Villers Road, 
Southall, Middlesex a 


“Biology in ‘Chambers’s Encyclopædia’ ”’ 


In a review under this title published in Nature 
of April 21, 1eference was made to the pomt 
that, gomg through the sections letter by letter, 
certain topics were not found at the points expected. 
Mrs M D Law, managing editor of the “Encyclo- 
peda” states that, ın fact, there is a section on 
biochemistiy, by Prof E H F Baldwin, under ‘B’, 
and a paragraph on Canada balsam under ‘©’, both 
were unfortunately overlooked by the reviewer As 
regaids the other comments on omussions under 
appropriate letters, Mrs Law pomts out each one 
is dealt with at some pomt ın the work, and can 
readily be found by reference to the general subject 
index in vol 15, which 1s designed to guide readers 
to the heading including the topic under discussion 


A Giant Sunspot 
Tse big sunspot reported ın Nature of Aprl 28 


+ 


(p 672) returned with renewed development to cross , 


the sun’s disk durmg May 9-22 When fully in view 
near the sun’s east limb, the area of this complex 
group corrected for foreshortening was about 2,250 
muilhonths of the sun’s hemisphere, and by the time 
it had passed the sun’s central meridian on May 
160 uT the area had mereased to 4,850 units, or 
about 110 times the cross-section area of the earth 
A peak area of this value has been exceeded by only 
two other spot groups, and equalled by a third, in 
the photographic record of sunspots mamtamed by 
the Royal Greenwich Observatory since 1874 All 
these spots have occurred in the present ll-year 
sunspot cycle and appeared successively in Febiuary 


1946, July 1946 and April 1947, the last attaimmng’ 


the remarkable area of more than 6,000 muilhonths 
The first two groups were associated with intense 
solar flares followed by ‘great’ geomagnetic storms, 
in the first case 174 hours, and, ın the second, 264 
hours after the flares The present spot showed little 
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tendency to produce flares up to the time of central’ 
meridian passage On May 18, however, a major 
flare occurred from 10h 18m until about 134h UT, 
and this was associated with a marked radio fade out 
on long distance radio communication 


The Night Sky tn June 


New moon occurs on June 4d 16h 40m ut, and 
full moon on June 19d 12h 86m The following 
conjunctions with the moon take place June 2d 
21h, Mercury 7°S , June 8d 18h, Venus 1°S , 
June 13d 07h, Saturn 4°N , June 27d Olh, 
Jupiter 4°S Mercury ıs a morning star during most 
of the month but 1s too close to the sun for favourable 
observation, on June 25 the planet is ın superior 
conjunction and afterwards becomes an evening star, 
but sets too soon after the sun—forty minutes on 
June 30—to be observed Venus, an evening star, 
sets at 28h 20m, 23h 05m and 22h 30m on June 1, 
15 and 30, respectively, and 1s a conspicuous object 
in the western sky The planet reaches its greatest 
elongation east on June 25, and the visible portion 
of the illuminated disk varies between 0 62 and 0 45 
durmg the month Mars is too close to the sun to be 
observed Jupiter 1s a morning star, rising at lhr 
45m, Oh 55m and Qh on June 1, 15 and 30, 
* respectively Saturn, an evening star, sets at 
Ih 30m, 0h 35m and 23h 35m at the begining, 
middle and end of the month, respectively, and can 
be seen for a few hours during the night between 8 
and 7 Virgins Occultations of stars brighter than 
magnitude 6 are as follows June 23d 02h 43 7m, 
y Capr (D), June 26d Olh 11 3m, 96 Agar (R) 
D and R refer to disappearance and reappearance, 
respectively, and observations fiom Greenwich are 
assumed Summer solstice occus on June 22d 05h 


Announcements 

HERH Tue DUKE or GLOUCESTER will open the 
new laboratories of the Tim Research Institute at 
Fraser Road, Greenford, Middlesex, on May 31 
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Opticians (secretary B G Arthur, 69 Cannon 
Street, London, E C 4), will be held in the two large 
halls of the Royal Horticultural Society at Vincent 
Square, London, S W 1, during July 16-20 About 
a hundred firms will be exhibiting their products 
Prior to the exhibition, durmg July 10-13, the 
British Optical Association 1s sponsormg an mter- 
national ophthalmic optical congress at King’s 
College, London 


THE fourth annual conference on the “Education 
of the Young Worker”, organized by the Department 
of Education, University of Oxford, will be held at 
Manchester College, Oxford, during July 7-13 The 
aim of the conference 1s to bring together 1epresent- 
atives of industry, education and admunistration to 
consider the facilities that already exist for the tram- 
ing of young people, what better use might be made 
of them, and what should be the ideal programme for 
the future The programme can be obtained from 
the Director, University Department of Education, 
15 Norham Gardens, Oxford 


A SERIES of Festival symposia, organized jointly 
by the Royal Society of Medicine and the British 
Medical Association, will be held durmg June at 
1 Wimpole Street, London, W1 The symposia will 
be open to all members of the medical profession, 
British and foreign Some of the topics to be discussed 
are as follows the peripheral nervous system (June 4, 
215 pm), antibiotics (June 7,2 15 pm), ophthalm- 
ology (June 11, 230 pm), the central nervous 
system (June 14, 2 pm), experimental endocrin- 
ology (June 20,215 pm), nutrition and B vitamins 
(June 21, 10am ), cortisone and ACTH (June 25, 
10 am), physiology of the vascular system (June 
25, 4pm), tropical medicine (June 26,430 pm), 
epidemiology (June 27,430 pm) Tickets can be 
obtained from the jomt secretary of symposia at 
BMA House, Tavistock Square, London, WC 1, 
and application forms from the May 4 issue of the 
British Medical Journal should be used, 1f possible 


THROUGH the generosity of Mrs Armstrong, widow “HE Historical Association will be holding its 


of the late Dr E F Armstrong (president of the 
Royal Society of Arts and chairman of the Council 
during 1943-45), and of his son Mr Richard Arm- 
strong, an endowment has been made for the pro- 
vision of biennial memorial lectures, to be delivered 
to the Society on the subject of food It ıs hoped 
that 1t will be possible to arrange for the first Arm- 
strong memorial lecture to be delivered in the next 
session of meetings 


A COLLOQUIUM on the “Chemotherapy of Tuber- 
culosis”, organized by the Medical Research Counail 
of Ireland, will be held in Trinity College, Dublin, 
during July 10-13 Further details can be obtained 
from the honorary secretary of the colloquum, 
J G Belton, at the Laboratories of the Medical 
Research Council, Trinity College, Dublin 


A SPECIAL discussion meeting of the Royal 
Anthropological Institute will be held on May 30 to 
consider “Physical Aspects of Race” The speakers 
willinelude Prof J B S Haldane, Dr A E Mourant, 
Dr J C Trevor and Prof S Zuckerman, who have 
recently been appomted members of an expert panel 
of the United Nations Educational, Scientific and 
Cultural Organization which 1s to meet in Paris 
durmg June 4-8 to consider this subject 


AN ophthalmic optical trade exhibition, organized 
by the Association of Wholesale and Manufacturing 


seventh vacation school for revision courses in history 
m Thwaite Hall (University College of Hull), Cotting- 
ham, East Yorks, durihg August 2-13 The school 
1s for graduate history teachers and others who aro 
interested, and each member will choose to study 
within one of seven seminars, there bemg a tutor 
and about twelve students ın each semimar Ono 
of the seminars ıs on the “History of Science in the 
Seventeenth and Eighteenth Centuries”, with A R 
Hall, assistant lecturer ın the history of science in 
the University of Cambridge, as tutor The fee for 
the course, exclusive of accommodation, 1s £5 
(£4 10s to members of the Association) Registration 
forms, to be completed by May 31, and further details 
can be obtained from the duector of the school, 
F W = Brooks, 14 Wellesley Avenue, Hull 


ASLIB 1s preparmg a central index of translations, 
which will include scientific papers, reports and pub- 
lished articles appearmg in foreign journals, and 
which when complete is tended to provide a guide 
to all translations held m Great Britain and the 
Commonwealth A lmuited number of translations 
has already been mdexed, and inquiries concerning 
them are dealt with free of charge To ensure that 
the index will be complete the co-operation of per- 
sons and organizations holding translations 18 re- 
quested All communications should be addressed 
to Ashb, 4 Palace Gate, London, W 8 
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GEL-LIKE BEHAVIOUR OF DEOXYRIBONUCLEIC ACID SOLUTIONS 


By Dr J. A. V BUTLER and D. W F. JAMES 
Chester Beatty Research Institute, London, S W 3 


N the course of expermments on the molecular 

weight of deoxyribonucleic acid, we have noticed 
that ın aqueous solutions ıt diffuses in a very unusual 
manner Instead of the boundary between the 
solution and the solvent becoming more and more 
diffuse, while remaming ın the same position, as 18 
the case with more normal substances, ıt was found 
that the whole boundary moved forward into the 
solvent, its front edge remaining very sharp for a 
considerable time This behaviour is most marked in 
aqueous solutions without added salts , but it persists 
to some extent even with moderate salt concen- 
trations Fig 1 shows Schheren pictures of boundaries 
during diffusion under the conditions stated The 
interpretation of these pictures, as in the case shown 
in Fig 2, 18 of a sharp front edge moving into the 
solvent, with a gradual rise of concentration extending 
into the solution behind ıt for a distance which 
mereases with time, until the full concentration of 
the solution 1s attained As the diffusion proceeds, 
the height of the front edge diminishes 

The distance moved by the edge 1s proportional 
to +/t, as can be seen from a typical example given 
m Fig 3 This relation 1s similar to that recently 
given for the two-dimensional swelling of gels by 
C Robinson? The rate of swelling, as given by the 
slope of this line, varies linearly with the concen- 
tration of nucleic acid The rate of movement of the 
boundary diminishes rapidly with increasing salt 
concentration and in 0 2 N salt solutions is scarcely 
perceptible But the Schlieren diagram remains 
asymmotric during the diffusion, the edge of the 
solvent side bemg much sharper than the other If 
the asymmetry of the boundary were due to increase 
of the diffusion coefficient with decreasing concen- 
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Schlvren photographs of thymonueleic acid boundaries during diffusion 


(a) 0 4 per cent thymonucleic acid in water after 5 5 hr > {b} 0 2 per cent taymonueleic acid 
in water after 3 hr , (e) 0 4 per cent thymonucleie acid in0 001 N sodium chloride after 54 5 hr i 
(&) 0 2 per cent thymonucleie acid ın 0 001 À sodium chloride after 47 7 hr 


tration (which is the relation actually observed), ıt 
would be expected that the boundary would be more 
diffuse on the solvent than on the solution side, 
that is, the molecules would move more rapidly as 
they get away from each other The reverse of this 
is the case, even in salt solutions It appears, then, 
that the molecules at the front of the boundary are 
held back, as they will be if they are united to those 
behind in some sort of network 

It 1s well known? that, in sedimentation and in 
electrophoresis, nucleic acid solutions give an 
exceedingly sharp boundary This has been ascribed 
to the self-sharpening property of a boundary when 
the sedimentation-rate (or mobihty) increases with 
decrease of concentration It is doubtful if this 
effect ıs sufficiently great to give boundaries of the 
sharpness observed, but they are easily explamed 
if the solutions contain a structural network The 
existence of a gel network also explams the high 
structural viscosity of nucleic acid solutions and 
their streaming birefringence at very low rates of 
shear 

To sum up, two types of effects have been observed 
In the absence of salt or m the presence of small 
concentrations of salt (0 05 X), a marked ‘swelling’ 
of the nucleic acid solution 1s observed At greater 
salt concentrations such ‘imbibition’ 18 mappreciable , 
but the asymmetry of the diffusmg boundary remains 
It has long been known that the viscosity of nucleic 
acid solutions ıs greatly affected by small concen- 
trations of salts Jordan has suggested? that this 
effect ıs due to the addition of electrolyte reducing 
the mutual repulsion of the charged groups of the 
polymeric ion of nucleic acid, permitting the molecule 
to coil, thereby giving a more symmetrical structure 

If, as we have suggested, the 
nucle: acid forms a gel network, 
even in dilute solutions, we should. 
ascribe the ‘swelling’ im the ab- 
sence of appreciable salt concen- 
tration to the mutual repulsion of 
the charges, which will cause the 
gol to expand When the charged 
groups are locally neutralized by 
added ions, the tendency to ex- 
pand no longer exists, but the 
gel network will stall be present 
and will give mse to the anom- 
alous boundary which 1s observed 
On this view the drop of vis- 
cosity produced by salts would 
be due to the salt-free nucleic 
acid being a ‘stiff’? gel owing to 
the mutual repulsion of 1ts parts , 
while, when these charges are 
neutralized, the gel will be less 
stiff and its effect on the vis- 
cosity will be less The con- 
tinued existence of the gel network 
in salt solutions will explain 
why the abnormal structural vis- 
cosity 1s still exhibited by them, 
though at a lower level 
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Fig 2 Interpretation of Schheren photographs, showing nature 
and position of boundary at different times 


On account of the anomalous diffusion pattern the 
values of the diffusion coefficient which have been 
recorded must be regarded as very uncertain It 

might be expected, ıt ıs true, that the elements of 
gel network, as well as other types of interaction, 
will be reduced to insignificant proportions by dilution 
and that the molecular weights of nucleic acid 
determined from extrapolation to zero concentration 
will be free from uncertamty on this account In 
practice, however, a considerable amount of ‘structure’ 
remains in the most dilute solutions with which 
Schlieren pictures can be obtaimed, and the extra- 
polations are uncertain The molecular weights so 
far obtamed are thus of uncertain significance 

It may be noted that ıt has been shown! that, when 
nucleic acid 1s treated with various reactive chemicals 
such as the mtrogen ‘mustard’ dichlorethylmethyl- 
amine, if loses the structural viscosity and gives rise 
to comparatively normal Schlieren patterns m centri- 
fugation and in diffusion? The chief chemical changes 
produced by this and similar reagents appear to be 
the alkylation of the groups which are responsible 
for the formation of hydrogen bonds! by means of 

which the individual chain-hke molecules are jomed 
together to form a network It therefore appears to 
be hkely that the molecular weight of nucleic acid 
treated with these reagents 1s more representative of 
the size of the actual unassociated nucleic acid 
molecule Various values in the region of 104-105 
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Fig 3 Position of boundary (s) plotted against 4/t (where f 1s 
time ın sec ) 
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have been obtamed? for nucleic acid treated with 
dichlorethylmethylamine 

A fuller account of this work will be published 
elsewhere 

This investigation has been supported by grants 
made to the Royal Cancer Hospital by the British 
Empire Cancer Campaign, the Jane Coffin Childs 
Memorial Fund for Medical Research, the Anna 
Fuller Fund, and the Division of Research Grants 
of the US Publie Health Service [Jan 5 
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N-SUBSTITUTED 
ISOGLUCOSAMINE RELEASED 
FROM MUCOPROTEINS BY THE 
INFLUENZA VIRUS ENZYME 


By Dr A. GOTTSCHALK 


Walter and Eliza Hall Institute of Medical Research, 
Melbourne 

NFLUENZA virus is selectively adsorbed to, and 

afterwards 1s eluted spontaneously from, erythro- 
cytes and infectible tissue cells!; certam muco- 
proteins by competing for the virus mbibit its 
adsorption to red cells, a property lost by previous 
incubation of the mhibitor with active virus? From 
these observations on the biological level, the con- 
cept evolved that the action of virus on cells is 
associated with an enzyme embedded ın the surface 
of the infective particle? Because of the wide 
implications of such a concept, 1t seemed desirable to 
provide chemical evidence for the activity of the 
viral enzyme by isolating and identifymg the pro- 
duct(s) of virus-substrate mteraction 

As the first result of an mvestigation directed 
towards this end, 1t was reported that the enzyme of 
influenza A virus liberates from ovomucin a carbo- 
hydrate — peptide compound’. The nitrogenous 
compound which had reducing power and gave a 
positive Molisch test exiubited an unusual feature 
when treated with alkali (0 1 N sodium carbonate, 
12 min , 100° C ) ıt became coupled with p-dimethyl- 
amunobenzaldehyde to give a purple colour identical 
with, though much more stable than, that produced 
by N-acetyl D-glucosamine (I), spectroscopic ex- 
amination disclosed identity of the bands given by 
the colourmg matter with those of N-acetylglucos- 
amne and the compound respectively known as the 
auxochrome ın the Morgan—Elson test® However, m 
contrast to the behaviour of N-acetylglucosamine, 
the compound was stable to prolonged alkaline 
treatment (30 min. at 100° C) as tested by colour 
formation with p-dimethylammobenzaldehyde and 
by its reducing power, and ıt was most sensitive to 
mineral and organic acids. After heating for several 
hours with 1 N hydrochloric acid the reducing power 
of the compound decreased and ıb failed to give a 
colour with -dimethylammobenzaldehyde, even 
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after appropriate pretreatment with acetylacetone, 
whereas glucosamme arising from the acid hydrolysis 
of N-acetylglucosamine is known to withstand 6 N 
hydrochlone acid without loss of its ability to produce 
a characteristic red colour with acetylacetone and 
p-dimethylaminobenzaldehyde Instead, the acid 
treatment of the compound resulted almost immedi- 
ately m dark brown coloration and formation of 
considerable amounts of black msoluble humm 

Investigation of the properties of the pumfied 
ovornucin proved tlus preparation to be a protein 
fraction consisting of at least two mucoproteims, the 
specific substrate for the viral enzyme contributing 
not more than 5-10 per cent to the total fraction®:? 
We took advantage, therefore, of a procedure de- 
scribed by Tamm and Horsfall! to obtain from human 
urme a mucoprotein (12 2 per cent nitrogen) acting 
as inhibitor of virus hemagglutination A shght 
modification of the method provided an electro- 
phoretically homogeneous product® 

Highly purified influenza B virus (LEE) contaiming 
100,000 agglutinating doses (against 1 per cent fowl 
red cells) per mgm nitrogen? was allowed to act on a 
0 3 per cent solution of the urme mucoprotein at 
37° © for 3 hr , the mixture was then dialysed 
against distilled water and the dialysate concentrated 
wm vacuo to dryness, appropriate controls were 
treated accordingly By this procedure, followed in 
part of the experiments by adsorption on to and 
elution (0 1 à acetic acid) from calcium oxalate, a 
carbohydrate-containing compound was obtained 
from the dialysate of the mucoproteim-virus assay in 
a yield of about 1 per cent of the substrate used 

The compound gave a positive Molisch test and 
reduced ferricyanide and o-dinitrobenzene (in alkal:) 
Tis exammation by paper chromatography with 
butanol/acetic acid as solvent revealed a ninhydmn- 
reacting spot of Rr = 0 03, very simular to that given 
by u-lysme N-glucoside described previously" and 
most probably due to the presence of combined 
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lysine, this spot was not present in the control 
After treatment of the compound with 6 N hydro- 
chloric acid at 100° C for 24 hr, one or possibly two 
ninhydrin-reacting spots of low Ry value were 
located, one of them very suggestive of free lysine 
The carbohydrate could not be detached unchanged 
from the amino-acid(s) by acid hydrolysis, again, 
treatment with dilute acid (0 1 NV hydrochloric acid 
or 0 5 N oxahe acid) at 100° C turned the compound 
into dark-coloured soluble and insoluble material, 
comeident with a decrease in reducing power Whero- 
as a quantity of the compound contaming 0 2 mgm 
reducing substance (as glucose) gave a stable, intensely 
purple colour ın the Morgan—Elson test, upon heating 
with 1 N hydrochloric acid for 5 hr at 100° © its 
ability to produce a colour with »-dimethylamino- 
benzaldehyde with or without acetylacetone was 
lost This behaviour and its stability towards 
alkalh (0 1 N sodium carbonate, 100° ©, 30 mn) 
excluded N-acyl-hexosamine as a component of the 
compound 
A similar sensitivity towards mild acid treatment 
was observed with amino-acid N-glucosides (IIT) 
prepared from their components at 37°C , as described 
previously#4, or im & pure state and better yield by 
refluxmg the aldohexose and ammo-acid in dry 
methanol for 8-10 hr. pu-Phenylalanine N-glucoside 
when treated with 05 N oxalic acid or 001 N 
hydrochloric acid turned black within 3 hr , the 
chromatogram showed free phenylalanine, 5-hydroxy- 
methylfurfural, a small amount of unchanged N- 
glucoside, but no free glucose In their reaction 
towards alkali, however, the secondary N-glycosides 
differed from the compound. When heated at pH 
9 0 for 12min at 100° C , phenylalanine N-mannoside 
decomposed with hberation of the amuno-acid 
Furthermore, the pure amino-acid N-glycosides cid 
not form a colour in the Morgan—Elson test, it was 
only after heatmg with acetylacetone ın alkal that 
a reddish colour similar to that of a p-glucosamine 
standard was formed 
on addition of p-di- 
methylaminobenz- 
aldehyde 
Since the compound 
split off from mucopro- 
R tein closely imitated I 
in the colour of the 
Morgan—Elson test, and 
shared with IIT the sen- 
sitivity towards mild 
| acıd treatment, struc- 
| a+ ture II—n its prinerpal 
features an isomer of 
VI HC—NE CH COOH both I and III—sug- 
gested itself as the con- 


Amiuno-acid N-glucoside 
II HC—NH:CH COOH 
[j 


HCOH 


R’ figuration of the com- 

COH pound in question N- 
Substituted «soglucos- 

i amines have been pre- 
H+ pared from D-glucose 


and primary aromatic 
amunes such as p-tohu- 
dine and «-phenetidine 
with hydrogen ions as 
Z catalyst!?, they are de- 
0 rived from the corre- 
sponding N-glucosides 
by isomerization and 
are essentially I-substi- 
tuted ketoses, as evı- 
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denced by the positive colom reactions for ketoses, 
then ability to form oximes and the failure to detach 
glucose by acid treatment Our compound was 
found, too, to give the colour tests for fructose 
Ne (Sehwanoff, Tashiro and Tietz), and not to release 
~ its sugar moiety upon acid treatment 
It may be mentioned that p-tolyl 2s0-p-glucosamine 
undergoes humin formation even more readily than 
does p-toluidine N-glucoside Apparently the tauto- 
meric mobility of the vinylamine structure VI formed 
under acid conditions from both II and III greatly 
facihtates the formation of the Schiff’s base of 
5-hydroxymethylfurfural (VIII), an mtermediate in 
the production of the latter and most probably of 
humin” In the acid-resistant glucosamıme the 
amino-group 1s attached to C, and displaces there 
the hydroxy] essential ın the process of sugar dehydra- 
tion by acid 


N 
ZS 
HG, ,0 [CHOH], CH,OH 
CH 
4 4 


IX 
ps 2,5-Di-tetrahydroxybutylpyrazine 


CH,OH [CHOH]; C; 


The common feature of the N-substituted amıno- 
sugars glucosamıne (I) and fructosamıne (II) 1s the 
presence in them of the potential «-ammo carbonyl 
grouping (IV, V) which would seem to be a pre- 
requisite for the positive Morgan~Elson test Since 
a-aroino-ketones and aldehydes of the types R CO 
CH, NH, and CHO CHR NH, respectively readily 
self-condense to the dihydropyrazine derivative and 
m turn are oxidized to the corresponding pyrazme, 
1t may be assumed that glucosamine and fructosamine 
aro transformed by alkah treatment mto the same 
pyrazine derivative, 2,5-di-tetrahydroxybutylpyra- 
zine (IX), mdeed, ammonia-treated fructose has been 
shown" to undergo condensation and oxidation to IX 
Obviously the N-substituted ammo-sugars I and II 
can form only the N-substituted dihydropyrazine 
derivative VII Structure VII with two active 
hydrogens to react with p-dimethylaminobenzalde- 

a hyde would account" for the colour formation m the 
Morgan-Elson test VII with X as substituent (cf 
diagram) may be expected to give an unstable colour 
with p-dimethylaminobenzaldehyde, smce under the 
impact of the acid present (mixture of glacial acetic 
and hydrochloric acid at 20° C) the amide bond 
>N—CO R will be slowly spht and the resulting 
compound oxidized to the resonating pyrazine 
derivative LX, which 1s devoid of an active hydrogen 
atom On the other hand, VII with X’ as substituent 
will be stable both to prolonged alkal treatment in 
the heat and to acid at 20° C, because m this case 
the hnk is of the >N—CH R R’ type Tho weakly 
positive Morgan-Elson test observed with purified 
amino-acid N-glycosides after muld acid treatment 
and with our earher preparations" results from a 
transient Amadori rearrangement to the correspond- 
ing N-substituted +soglucosamine , this could be 
demonstrated by the observation that subsequent to 

“this treatment they acquire the abilty to reduce 
instantaneously o-dinitrobenzene in the cold 

On the evidence presented, ıt seems Justified to 
ascribe to the compound hberated enzymatically the 
asoglucosamine structure II, and to define ıb as 
N-I-deoxy-1-ketose ammo-acid (or peptide) The 
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presence of the sugai is shown by the Molisch test, 1ts 
keto configuration by the Seliwanoff test and the 
existence of a free reducing group by the reduction 
of ferricyanide and o-dinitrobenzene The positive 
Morgan—Elson test ıs mdicative of a substituted 
amino-group in the «-position to the reducing group 
(N-substituted amimo-sugar), and the stability to acid 
and alkah of the bond hnkmmg the substituent with 
the amino-group demonstrates that the ammmo-group 
1s not associated with a carbonyl-group Fimally, the 
ready transformation by mild acid treatment of the 
compound mto humin material may be taken as 
additional evidence for the attachment of the ammo- 
group to C, of the sugar The result of the chromato- 
graphic analysis suggests that an amino-acid or 
peptide is an integral part of the compound 

In conclusion, 1t may be appropriate to consider 
the bearmg of the findmgs reported above on our 
knowledge of the mode of Imkage between nitro- 
genous matter and carbohydrate ın natural com- 
pounds There would appear to be two distinct 
types (1) ın nucleosides the base molecule derived 
from pyrimidine or purine ıs in glycosidic lnkage 
with the pentose and therefore detachable by acid 
hydrolysis, (2) m ammo-sugars the base 1s bound to 
the carbon atom vicinal in the reducing group, in 
the N-substituted 1-amimo-1-deoxy ketose, deseribed 
here, the ammo-group 18 shared between the amuno- 
sugar and an amino-acid, thus moulding the carbo- 
hydrate and amino-acid into a compact unit from 
which the sugar moiety cannot be recovered by 
sumple hydrolysis This type of linkage between a 
carbohydrate and ammo-acid may well represent a 
general pattern according to which, ın mucoproteins, 
the poly- or oligo-saccharide 1s jomed to 1ts protein 
partner 
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TEXTURE AND STRUCTURE 
OF METALS 


To spring meeting of the X-Ray Analysis Group 
of the Institute of Physies was held at Ashorne 
Hull durmg April 12-13, the papers presented dealing 
with metals Simce a detailed report of the con- 
ference 1s to appear elsewhere, this present article is 
concerned only with general tendencies as they 
appeared to one particular member, omussion of 
reference to any contribution should therefore be 
taken only to mean that this contribution was 
difficult to classify and not that ıb was necessarily 
unmportant For obvious reasons, the author has 
not found ıt possible to melude a summary of the 
evening lecture given by Prof N F Mott, as this 
would require an article to itself 
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Technical Advances 


Perhaps the most outstanding rmpression produced 
by the various papers ıs the number of advances in 
technique, which now allow the solution of problems 
which were until recently only on the frmge of 
possibilty, no single obvious step forward can be 
noted, but by attention to detail and the use of 
analytical methods, results which were formerly 
quahtative can now be assessed quantitatively, with 
a corresponding merease in then significance 

As an example, the work of Dr R A Smith, of 
the University of Biurmmgham, may be quoted 
Fourier methods!:? have been applied to the analysis 
of the lme shapes given by martensite and iron— 
nickel alloys, and the results show that the cause of 
the broadenmg ıs mainly the presence of internal 
stresses On a coarser scale, Dr G B Greenough, of 
the Royal Aircraft Estabhshment, described mvesti- 
gations of the residual strains and stresses that are 
present in plastically deformed material , he emphas- 
ized that the X-ray method ıs unique in that ıt 
selects grains of particular orientation, and care 
should therefore be taken ın comparimg results with 
those obtamed from macroscopic testing methods 

Preferred orientation ın cold-worked metals was 
also discussed at some length Although a mass of 
information 18 now available, no general theory of 
its occurrence 18 yet accepted, and there 1s little basis 
for predicting the deformation texture of any par- 
ticular alloy Startmg from the known behaviour of 
single crystals under stress, E A Calnan and Dr 
C J B Clews, of the National Physical Laboratory, 
showed that the texture of several cubic and hexagonal 
metals can be accounted for This approach, how- 
ever, 1s still essentially empincal and a theory of 
the deformation of single crystals 1s still awaited 

Dr T L Richards, of [CI (Metals), Birmmgham, 
discussed the behaviour of metals under very heavy 
deformations, and Mme A R Weill gave an example 
of the practical importance of these studies, she 
showed how the junction of oriented and unoriented 
material could be a place of weakness in metallic 
bodies 


Development of Experimental Methods 


Progress has not been solely ın the umprovement 
of standard methods, much thought has also been 
given to the development of new methods, a par- 
ticularly mstructive example bemg given by Di 
R W K. Honeycomhe, of the Cavendish Laboratory, 
Cambridge He showed some impressive photographs 
of single crystals taken by X-ray microscopy** with 
magnifications up to about 100 , the method promises 
to be very useful for examiming deformed metal 
crystals 

At the other end of the scale, experiments are also 
being carried out at the Cavendish Laboratory to 
extract as much information as possible from poly- 
erystaliune maternal, Mr P Gay described how 
beams less than 20 u ın diameter are being used for ex- 
plormg small groups of crystal grains These methods 
demand considerable experimental skill, and should 
soon be addıng greatly to our knowledge of metals 
m the polycrystalline state 

The long exposures required for X-ray photographs 
make the ordinary X-ray method useless for followmg 
rapid transformations such as those that occur m 
steels at elevated temperatures This difficulty can 
be removed by the use of Geiger counters, and Mr 
H Mykura desembed their 


NATURE 


May 26, 1951 vo. 167 


arrangement, they measured the intensities of 
separate limes given by austenite and ferrite, and 
were able to find quantitatively how the proportions 
of the two changed with time at any particular 
temperature This method should brmg @ host of 
new problems with the province of X-ray diffraction 

Another noteworthy pomt which emerged from the 
conference was the way in which X-ray methods are 
finding their place in the general scheme of metal- 
lurgical mvestigation About 1930, metallurgists 
were wont to accuse X-ray diffractionists of appearing 
to beheve that the new method would displace 
existing methods This charge can certainly not be 
made now, m‘some of the papers the use of X-rays 
merely as an ancillary to other methods were 
described, and in many others the importance of the 
correlation of several methods was emphasized 

For example, Mr R J Davis, of Oxford, described 
a detailed microscopic examination of an a/8 brass, 
his results bemg supplemented by a muicrobeam 
investigation undertaken at Cambridge Mr D V 
Wilson, of the University of Sheffield, described the 
examination, by magnetic methods®, of the effects 
of cold work on cementite, and Dr W Hume- 
Rothery, of Oxford, made reference to the use of 
specific-heat measurements? 

Perhaps the most intriguing results were provided 
by Dr J F Brown, of ICI (Billmgham), who 
showed electron diffraction photographs of single 
crystals of metals There appears to be a wealth of 
information ın such photographs, and they provide a 
way of examining single crystals which are too small 
for X-ray examination Exposure times are of the 
order of seconds, and. in fact, patterns can be observed 
visually on a fluorescent screen 


Structure Determination 


Of the examples of structure determination men- 
tioned, by far the most prominent was that of the 
sigma-phase of the iron-chrommum system, this 
phase, when ıt appears xm staimless steels, has 
deleterious properties, and ‘asigmatic’ alloys are 
greatly to be desired Understanding of the nature 
of the formation of the phase depends upon knowledge 
of 1ts structure, and Dr A M. B Douglas, of the 
Cavendish Laboratory, showed how this had been 
determined 

Powder photographs proved to be too difficult to 
interpret, and the unit cell was determined only from 
the data provided by electrolytically extracted smgle 
crystals This unit cell appeared to be similar to that 
found by Tucker? for $-uranium, and calculation 
showed that the structures gf the two substances 
were indeed similar Thus, after several years of 
investigation, the determimation of the atomic 
arrangement appeared somewhat as an anti-climax 

Dr J Thewis, of the Atomic Energy Research 
Establishment, Harwell, also discussed the structure 
of uranium, he emphasized the difficulty of inter- 
pretation of powder photographs, and stated that 
systematic methods, such as that of Ito’, could be 
misleading 

Another interesting structure is that of Mn,SiAl,, 
reported by Dr K Robmson, of the Cavendish 
Laboratory , this is similar to Co,Al, °, except that 
some of the aluminium sites are vacant Dr Robmson* 
suggested that this phenomenon 1s due to the higher 
electron concentration caused by the addition of 
sihecon Comparison of structures in this way may 
well lead to a greater understanding of the metalhe 
state, along the Imes of the now-famous Hume- 
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Rothery rule The rmportance of structure determ- 
mation was stressed by Prof G V Raynor, of the 
University of Birmmgham, who made a plea for 
more structure results to help the theoretician 

That complete structure determmation 1s not 
always necessary was shown by Dr Hume-Rothery, 
who discussed the y-copper-gallum phases, as 
excess of galium is added, related structures are 
formed, and, although the atomic positions have not 
been determined, ıt ıs evident from density measure- 
ments that the number of atoms m equivalent unit 
cells decreases This behaviour, which is exactly 
similar to that of copper-aluminium alloys, appears 
to be caused by attempts to maimtain a constant 
value for the number of electrons per unit cell"? , 
this concept may well prove more fruitful than the 
number of electrons per atom in accounting for 
structures with vacant sites; such as Mn,S1Al, 

Mr H J Goldschmidt, of the BSA Group 
Research Centre, Sheffield, gave a practical bias to 
this session of the conference He showed how 
structural considerations provide a basis for the 
classification of carbides, and descmbed, with a 
wealth of detail, how 1t 1s possible to predict which 
carbides will be present in a steel of grven composition 


Structural Perturbations 


Not all structures are perfect, and the diffraction 
effects grven by certam imperfect structures provide 
fasemating material for study Perhaps the best 
known of these defects ıs that which occurs in 
cobalt", and an attempt at a theoretical explanation 
of the structure was given by Dr J W Christian, of 
Oxford He described the transformation from cubic 
to hexagonal cobalt as martensitic ın nature—that 
18, oceurring by ghdes of planes of atoms over each 
other No purely mechanistic description, however, 
can be said to ‘explain’ the faults , energy considera- 
ations must be the final arbiter, and Dr Christian 
made no attempts to deal with these 

Dr K H Jack, of the University of Durham, 
described. how, ın carbon and nitrogen martensites, 
precipitation of a new phase, such as cementite, may 
start as platelets only a few unit cells thick, so that 
one of the Laue conditions for X-ray reflexion 1s 
relaxed He described the effect of this phenomenon 
on X-ray powder photographs Platelets of this type 
seem to provide a favoured mode of precipitation, as 
shown by the classical work of Preston’? and Gumier™? 
on age-hardenmg aluminium alloys Dr A. Taylor, 
of the Mond Nickel Co , Birmmgham, also discussed 
the martensite structure, and compared the develop- 
ment of this tetragonal structure to that occurring 1n 
the copper-manganese system, here the axial ratio 
changes abruptly from unity and thus he saw no 
reason why cubic martensite should not occur at low 
earbon concentrations 

Dr J B Newkirk, of the Cavendish Laboratory, 
described the diffraction effects given by single 
crystals of the alloy CoPt, streaks pass through the 
X-ray reflexions, and these again probably represent 
the merpient formation of platelets An experrmental 
approach to the study of such phenomena was 
described by Dr. H. Lipson, of the Manchester 
College of Technology , he described how diffraction. 
gratings of 1 mm spacing were made with different 
degrees of short-range order, and how the diffraction 
patterns in visible hght** could be compared with 
X-ray diffraction patterns Although only two- 
dimensional, the method had been used with some 
suecess to account for the diffraction effects from 
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AuCu, *, and Dr Lipson showed a cmé film which 
demonstrated the growth of superlattice Imes from 
the background of a diffraction photograph 

That such studies are not only of academic interest 
was shown by Mr T R Pomeroy, of the British 
Non-Ferrous Metals Research Association He 
described how the corrosion properties of 1ron— 
nickel~copper alloys were found to depend upon the 
development of a periodie structure before dissocia- 
tion, and explamed how this structure had been 
detected by means of the electron microscope 


From all these results, and many others which 
were mentioned in discussion, 1b was evident that the 
subject ıs developmg along very healthy lines, 
theoretical and practical academic work are pro- 
ceeding in parallel with technical applications, each 
bemg dependent upon and imvigorating the others 
Considerable progress may be expected m the next 
ten years ın our understanding of the metalhe state, 
which at present provides so many persistent but 
fasemating problems H Lreson 
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* Berg, W F, Z Krist 89, 286 (1934) 

t Barrett, © S, Amer Inst Min Met Eng, Tech Pub , 1865 (1945). 
5 Sucksmith, W , Proc Roy Soc, A, 170, 551 (1989) 

° Sykes, C , and Jones, F W,J Inst Metals, 59, 257 (1936) 
7Tucker,C W,AECD Report No 2957 (1950) 

8 Ito, T , Nature, 164, 755 (1949) 

? Bradley, A J, and Cheng, C S8, Z Krist, 99, 480 (1938) 


1 Bradley, A J, Goldschmidt, H J , and Lipson, H , J Inst Metals, 


83, 149 (1938) 


u Edwards, O S, Lipson H, and Wilson, A J ©, Proc Roy Soe 
‘A, 180, 270 (1942) f wey 


12 Preston, Q D , Proc Roy Soe, A, 167, 528 (1938) 
13 Gumer, A, Proc Phys Soc , 57, 310 (1945) 
u Bragg, W L, and Lipson, H , J Sce Instr , 20, 110 (1943) 


AS Hemunds, I G, Hinde, R M, and Iapson, H , Nature, 160, 304 


18 Danıel, V , and Lipson, H , Proce Roy Soc, A, 181, 368 (1943); 
182, 378 (1944) d cus 


UNITED STATES NATIONAL 
ACADEMY OF SCIENCES 


T the annual general meeting of the United 
States National Academy of Sciences, held in 
Washington, DC, durmg April 23-25, the following 
officers, new members and foreign associates were 
elected 
Home Secretary A Wetmore, at present secretary 
of the Smithsonian Institution, for a four-year term, 
im succession to Dr F E Wright, formerly of the 
Carnegie Institution of Washmgton, who has been 
home secretary of the Academy for the past twenty 
years 
New Members of Council J W Beams, chairman 
of the School of Physics, University of Vuga , and 
E. C Stakman, chief of the Division of Plant 
Pathology and Botany, University of Mmnesota 
New Members W C Allee, head of the Depart- 
ment of Biology, Umiversity of Flomda, N E Brad- 
bury, director of Los Alamos Scientific Laboratory, 
Los Alamos, NM , D Brouwer, director of Yale 
Observatory, New Haven, R E Clausen, chairman 
of the Division of Genetics, University of California , 
E DeGolyer, senior partner of DeGolyer and Mac- 
Naughton, Dallas, J T Edsall, associate professor 
of biological chemistry, Harvard Medical School ; 
R M Fuoss, Sterling professor of chemistry, Yale 
University, R Gunn, director of the Division of 
Physical Research, U S Weather Bureau, Washing- 
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ton, DC , H F Harlow, chairman of the Depart- 
ment of Psychology, University of Wisconsin, 
C O’D. Iselin, senior physical oceanographer, Woods 
Hole Oceanographic Institution, Woods Hole, Mass , 
R Kellogg, director of the US National Museum, 
Washington, DC , R H Kent, associate director of 
the Balhstic Research Laboratories, Aberdeen Provmg 
Ground, Maryland , D W Kerst, professor of physics, 
University of Ilhnois, C © G King, director of the 
Nutrition Foundation, New York, S K Lothrop, 
curator of Andean archeology, Peabody Museum, 
Harvard University, T B Nolan, assistant director 
of the US Geological Survey, Washington, DC , 
E M Purcell, professor of physics, Harvard Univer- 
sity, A J Riker, professor of plant pathology, 
University of Wisconsin, H. P. Robertson, professor 
of mathematical physics, Cahfornia Institute of 
Technology (on leave to the Weapons Systems 
Evaluation Group, Washmgton, DC), F D 
Rossini, chairman of the Department of Chemustry, 
Carnegie Institute of Technology, A B Sabin, 
professor of research pediatrics, Children’s Hospital 
‘Research Foundation, Cincinnati, F Schrader, head 
of the Department of Zoology, Columbia University , 
F Seitz, research professor of physics, University of 
Ilmoi, W Shockley, research physicist at the Bell 
Telephone Laboratories, Murray Hill, New Jersey , 
T G Thompson, director of the Oceanographic 
Laboratories, University of Washmgton, W S 
Tillett, head of the Department of Medicine, New 
York University College of Medicme, G T Why- 
burn, chairman of the Department of Mathematics, 
University of Virgmia, C. J Wiggers, professor of 
physiology, Western Reserve University School of 
Mediceme, W G Young, dean of the Division 
of Physical Science, California Institute of Tech- 
nology 

Foreign Associates. P Eskola, professor of geology 
and mineralogy, Helsmki University, Sir Godfrey _ 
Thomson, professor of education, University of 
Edinburgh , K von Frisch, director of the Zoological 
Institute, University of Munich 


CENTRAL ROAD RESEARCH 
INSTITUTE, INDIA 


CONFERENCE of chief engineers of Indian 

-À States and Provinces which assembled at 
Nagpur at the end of 1943 emphasized the need for 
a Road Research Institute The “Nagpur Report’ 
recommended the construction and improvement of 
about 400,000 miles of various types of roads, and 
an efficient and economical execution of such a 
developmental programme obviously demanded « 
Road Research Institute The question was con- 
sidered by the Council of Scientific and Industrial 
Research as well as by the Ministry of Transport, and 
it was decided that the proposed Institute should be 
part of the cham of national laboratories bemg 
planned by the Council Road research was to be 
the care of the Council, while development was to 
be undertaken by the Transport Mmustry, the Council 
and the Mimstry working ın the closest co-operation 
In 1945 the Council appomted a Road Research 
Planning and Advisory Committee to work out 
details for the proposed Institute The Planning 
Committee saw great advantage in locating the 
Institute near Delhi, particularly as the maim and 
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arterial roads converge on Delhi Many sites near 
Delhi were examined The 32-acre site finally chosen 
near Okhla on the Delhi—Muttra Road, though only 
about seven miles from Delhi, ıs really part of 
Uttar Pradesh, and has been presented to the 
Institute by the Bishop of Delhi and Simla 

The governmg body of the Council of Scientific 
and Industrial Research recerved the Planning Com- 
muttee’s recommendations durmg 1948 The pro- 
posals envisage the setting up of one main field 
experimental station and a road test-track to carry 
out experiments on different kmds of road surfaces 
and to test their behaviour under actual road con- 
ditions The Council is to provide funds for the 
establishment of the Institute and will be ın charge 
of 1t, while the field expermental station will be 
financed and controlled by the Ministry of Transport 
Dr R K N Iyengar had already in the latter half 
of 1947 been appointed assistant director (planning) 
Dr Ernst Zipkes, a Swiss road engineer, formerly in 
charge of the Department of Road Research in the 
Federal Institute of Technology at Zumch, was 
appomted director, and the Research Institute 
has been functioning under him in a temporary 
laboratory at Okhla The foundation stone of the 
new Institute was laid on September 6, 1950, by the 
Minister of Transport, the Hon Mr N Gopalaswamy 
Ayyangar, who explained the scope and possibilities 
of the Institute and the importance of the work 1b 1s 
expected to do The Central Institute will, among 
other things, co-ordinate the work of all local stations, 
such as those at Madras, Karnal, Lucknow, Patna, 
Calcutta and Poona 

Sır Shanti Swarup Bhatnagar, director of the 
Council of Scientific and Industrial Research, gave a 
brief account of the steps leading up to the establish- 
ment of the Institute. He defined zts functions thus 
(1) fandamental research on the behaviour of materials 
used in road construction, and devising of methods 
of measurement for this purpose, (2) correlation of 
laboratory test results on standard matemals with 
those under actual investigations, m order to enable 
tehable estimates to be formed of the behaviour of 
various road materials in practice , (3) tests on soils 
and a study of soil mechanics for the evolution of 
low-cost roads, (4) research connected with the 
standardization of specifications for roads and road- 
building plant and machmery, (5) devising of 
instruments for various tests on roads and bridges, 
such as measurement of the irregularities of road 
surfaces, impact factors, automatic recording of 
traffic, ete , (6) studies on the characteristics of 
different types of road under different traffic con- 
ditions, incidence of accidents, road-safety devices 
and road statistics, (7) undertaking co-operative 
research schemes and co-ordmation with engineering 
colleges, other research imstitutes and industrial 
concerns doing simular work, and tendermng technical 
advice and assistance when sought, (8) dissemia- 
tion of results of research and experiments by means 
of pamphlets, journals and films for the benefit of 
road engimeers 

Special emphasis, Sir Shanti said, would be laid on 
rural roads and their development “from easily and 
locally available material ın such a manner that they 
can be constructed with the help of local labour at 
a very low cost” 

Dr Zipkes, director of the Institute, summing up 
the tasks of a Road Research Institute, said “Road 
research investigates how to construct in a given area 
the most solid and safest possible road using the 


«4 


No 4256 May 26, 1951 


natural and most economical means” As a corollary 
and an amplification he added ‘Highway con- 
struction leads its engineers into Nature—Nature 
under all her aspects For roads are meant to over- 
come Nature, but at the same time they should be 

“in harmony with Nature Above all, roads must 
essentially be built with the material the surrounding 
Nature provides We may add bitumen, tar, cement, 
but as basic material we have to use the stone, the 
sand, the earth that hes nearby ” 

It was no accident, therefore, that the foundation 
stone itself was not the usual marble slab but a rough 
quartzite stone dug out of the very site With a 
feeling of pride, Dr Zipkes said “We dug 16 out of 
our own ground, very near this place And we 
brought ıt here for our foundation stone ceremony 
to be asymbol of what we are gomg to do inside the 
walls that will mse around this stone Use the 
materials that Nature provides, and search for ways 
to construct with them the most solid, safest and 
most economical roads ” 


PAINTS AND OTHER SURFACE 
z COATINGS 


HE results of much new scientific and techno- 
logical work relating to paints and other surface 
coatings and printing mks, includmg new raw 
materials and equipment, were displayed at the 
third Technical Trade Exhibition organized by the 
London Section of the Oil and Colour Chemists’ 
Association and held at the Borough Polytechnic, 
London, during March 19-21 The number of 
exhibitors increased from twenty-six in 1950 to 
thirty-four this year 
The Pamt Research Station demonstrated an 
approach to the prediction of the colour of pigment 
mixtures, and some apphcations of radioactive tracers 
The radioactive isotope in natural potass1um has 
been used for determining this element in potassium 
chromes , and pigment sedimentation, flotation, and 
drier absorption are other problems to be investigated 
by the new techniques The mechanism of poly- 
_ merization will be studied by introducing radioactive 
* carbon mto different parts of the molecules of drying 
ous 
A photoelectiic colour meter was shown which has 
eight colour-filters stopped down so that the same 
amount of light passes through each , one setting for 
100 per cent (with magnesium oxide) then suffices for 
a series of panels Another exhibit, a prototype of a 
reflecting microscope, showed the mstrument to be 
of simple design and very easily adjusted A system 
of mirrors projects the image (free from chromatic 
aberration) on @ grey screen, and there 1s no eye- 
piece Modifications under development include the 
use of downward illumination for examining opaque 
objects 
Attractive items for the laboratory were an 
unbreakable alummium vacuum desiccator with 
plate-glass mspection window and grease-free sealing 
jomt, and a metal tap for ordimary glass vacuum 
-desiccators The only vacuum oven made in Great 
Britain with single-action door closure was also to 
be seen A new Z-blade mixer that was on show 
has interchangeable 1-pint and I-quart pan sections 
and blades, and a heavy-duty stamless steel mixer 
in three sizes has a new type of packed glarfd and 
can be adapted for working under vacuum 
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Further research and development work on iso- 
merized rubber has led to new applications m printing 
mks and a new floor paint for concrete, an emulsion 
providing a vehicle for alkal-resistant wall primers, 
and a copolymer with styrene for use in water- 
resistant and anti-corrosive paints A new finely 
dispersed polyvinyl acetate emulsion was demon- 
strated to yield more glossy films than older types 
and to possess better adhesion after immersion in 
water Newly developed polyacrylate dispersions 
were shown in leather finishes A new technique gives 
alkyd resin dispersions of smaller particle-size than 
formerly suitable for use ın industrial paints 

Epichlorhydrin alkyd resin coatings, stoved or an- 
dried, were seen to resist attack by 70 per cent 
sulphuric acid and 30 per cent caustic soda, while 
the remarkable heat resistance of silicone-modified. 
alkyds was exemplified by pigmented finishes stated 
to have been exposed at 450° C for 500 hi and at 
300° C for 1,000 hr, which were without apparent. 
deterioration, except some loss of gloss Alkyd- 
melamine resins plasticized with coconut oil were 
shown. to possess enhanced colour retention 

Epichlorhydrin-diphenylolpropane resms, a re- 
cently discovered class having only C—C and ether 
bonds, contain reactive hydroxyl and epoxy groups , 
their particularly good resistance to strong alkah was 
demonstrated They can be used cold-cut with a 
cross-linking resin (for example, urea or melamune), 
or esterified with drying-oil fatty acids to give ær- 
drying media 

Many quite new derivatives of sebacic acid were 
exhibited, meluding diallyl sebacate recommended 
as a cross-linking agent for drying oils, polypropylene 
sebacate as a non-migrating plasticizer, sebacamide 
as a urea resin modifier, and sebacie polyanhydnde 
as an alkyd intermediate A series of chlorine-con- 
taming plasticizers for cellulose acetate comprises 
trichlorethylideneglycerol and derivatives A new 
‘sequestering’ agent, the di-sodium salt of ethylene 
diamine tetra-acetic acid, can deactivate the ions of 
various metals, and may be used to prevent ‘poison- 
ing’, decomposition, ete , caused by traces of metal 
ions, to stabilize emulsions, to titrate metals, and for 
many other purposes 

Two new adipates, the dinonyl and di(3,5,5-t11- 
methylhexyl) compounds, were shown as low- 
temperature plasticizers for cellulose derivatives and 
resins, and two new phthalate plasticizers for lacquers 
are the di(2-butoxyethyl) and di(ethylene glycol 
monobutyl ether) compounds New high-boiling 
solvents for non-blushing nitrocellulose lacquer 
emulsions are octyl acetate (b p 198° C) and nonyl 
acetate (b p 207° C) 

Calerum plumbate is a new, light-coloured pigment 
for anti-corrosive paints, a pale dull tan, it can be 
tinted green, ight stone, grey or brown The known 
anti-corrosive property of zme dust was related in 
a demonstration to the electrical conductivity of 
coatings made with this pigment Interesting panels 
showed new work with zinc dust ın inorganic media 
such as sodium silicate, m ‘cementiferous’ com- 
positions based on barium chloride, potassium di- 
hydrogen phosphate and magnesium chloride, and 
mixed with zine oxide ın a wood primer Research 
on zinc oxide pigments shows that flow and resistance 
to ‘chalking’ increase with particle size, while oil 
absorption falls, under ultra-violet radiation the 
more reactive particles can be distinguished from the 
less reactive by the colour of their fluorescence 

Nem R Fisx 
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for opimons expressed by their correspondents 
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Asymmetry of Larval Amphioxus 


Tax evidence for the theory that Amphioxus 1s 
“essentially a pedomorphic transformation of a 
sessile Protascidian” ıs even stronger to-day than 
when Garstang’ first proposed ıt The more recent 
of Conklin’s mvestigations? have shown the early 
development of Amphioxus to be “more strikingly 
lke that of Ascidians than has been recognized 
hitherto”, and the fate-map of Amphiorus 1s very 
closely sumilar to that of Ascedvella* One apparent 
anomaly—that the egg of Amphioxus, unlike the 
aseidian’s, 18 still of the ‘regulation’ type after 1ts 
first cleavage*—yields to Berrill’s quantitative proof* 
of the relative retardation of the development of 
Amphioxus, and the absence of a larval enteroccele 
and segmented mesoderm in Ascidians may perhaps 
do so too But there remains one notorious obstacle 
to attempts to bring the two forms more closely into 
lne the grotesque asymmetry of the Amphioxrus 
larva) Half a dozen theories have therefore been 
devised to explain it away as a larval adaptation 
of secondary 1mpoit, but none has been proposed 
with much conviction or generally agreed upon 
The interpretation to be set out here, so far from 
ahenating Amphioxus from the ascidian, argues for 
an even closer affinity between them than 1s generally 
admitted 

It is usual to think of the asymmetry of the pre- 
metamorphic embryo of Amph1ozus ın terms of the 
positions which the mouth and pharyngeal organs 
come to acquire im the adult , but for some purposes 
it is more revealing to thmk of ıt m relation to the 
disposition of the endopharyngeal apparatus ın the 
ascidian tadpole In the typical fully developed 
ascidian tadpole, the mouth is dorsal and the 
pharyngeal axis les at nght angles to the axis of the 
notochord The presumptive posterior wall of the 
pharynx ıs therefore ventral and the presumptive 
mud-ventral line, with the endostyle, anterior It 
may be said, followmg Willey closely’, that the lay- 
out of the endopharyngeal apparatus of the larva of 
Anphiozus ıs about as close to that of the ascidian 
larva as the forward extension of the notochord 
allows The mouth cannot be dorsal, but 10 ıs lateral 
or dorso-lateral, the endostyle, though of necessity 
lymg somewhat obliquely, 1s more nearly vertical 
than horizontal and 1s still the most anterior endo- 
dermal organ of the body’ Garstang! would have 
none of this interpretation, because ıt rested “on the 
impossible assumption that the dorsal position of 
the mouth in ascidian larve is primitive’, but 
that, ın 1ts turn, rests upon the acceptance of a much 
more distant affinity between ascidians and Amph- 
ovus than modern evidence requires 

What is the phylogenetic history of the complex 
morphogenetic movement, ın consequence of which 
the presumptive mid-ventral line of Amphioxus comes 
to assume its adult position and the mouth becomes 
an anterior aperture lying ventral to the axis of the 
notochord ? The suggestion to be made here is that 
this movement ıs homologous with the complex 
rotation of the endopharyngeal apparatus which the 
ascidian tadpole undergoes m anticrpation of sessile 
life (An analogous shift m the relative posrtion of 
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the mouth occurs durmg the metamorphosis of the 
motile larve of other sessile imvertebrates, for 
example, among crnoids, Polyzoa Endoprocta and 
eirripedes ) The two processes are not easy to com- 
pare, for one refers the metamorphic torsion of 
Amphorus to the axis defined by the notochord, 
and that of the ascidian to its pomt of fixation, 
and the second comparison 1s obscured by the involu- 
tion of the larval notochord and nervous system that 
accompanies metamorphosis Nevertheless, the out- 
come of the torsion process in ascidians 1s to cause 
the endostyle to take up an anatomically mid-vential 
position and the mouth to he antenorly and ventrally 
The larval torsions of Amphovus and ascidians have, 
therefore, the same anatomical outcome, though the 
ways in which ıb is achieved are a little different, as 
the persistence and forward extension of the noto- 
chord in Amphioxus might well require 

The natural or artificially induced delay of tail 
resorption in some ascidian tadpoles strengthens this 
mterpretation, for ıb 1s a ‘natural experiment’ which 
answers the question ‘What would be the final 
disposition of the endopharyngeal apparatus in 
ascidian larve if fixation and metamorphosis were 
pedomorphically excised ?? The larva of Distapha 
figured by Bermll*, still free-swimming at a stage 
when ıb should normally be sessile, shows the noto- 
chordal axis, mouth, endostyle, pharynx and gut 
arranged in the pattern which they come to acquire 
in Amphoovus after metamorphosis 1s complete The 
behaviour of larval Amphioxus 18 also most revealing 
Over the period during which, if ıt were indeed an 
ascidian, 1t should attach itself to the substratum and 
undergo metamorphosis, Amphioxus stops growing in 
length, deserts the surface waters, and becomes 
immobile or relatively mactive, ıb may also, as 
Orton first showed’, attach itself to the substratum 
on its front end The organs by means of which it 
does so, 1f van Wijhe is to be beloved’, are cutaneous 
sticky-secretion glands homologous with the ad- 
hesive papille of ascidian tadpoles (The glands 
disappear at metamorphosis) It 1s very hard to 
beleve that this rather exact correspondence of 
behaviour 1s no more than a gratuitous comeidence 
If Willey’s proposal is accepted—that the larve of 
the organisms ancestral to Amphiozus had dorsal 
mouths and antenor endostyles—then ıb follows 
naturally that metamorphosis of Amphwotus and the 
behaviour associated with ıb is a phylogenetically 
transformed varant of the metamorphosis of 
ascidians 

In the hght of this mterpretation, Garstang’s 
theory of the orgm of Amphioxus from aseidians 
needs a small qualification It ıs perhaps not quite 
night to say that Amphiorus 1s a pedomorphic 
protascidian It ıs a pedomorphic transformation of 
an ascidian of perhaps great geological antiquity but 
of relatively up-to-date pattern—one m which the 
endopharyngeal apparatus belonging ancestrally and 
functionally to the sessile adult stage appears pre 
cociously in the larva The big sack-like pharynx 
perforated by gill shts, the mucus-secreting endo- 
style, the ciliary feeding-current, the atrium, ete, 
are physiologically appropriate to a sessile animal, 
the adult tunicate The occurrence of these structure. 
im the larva (in which they are functionless the 
larva does not feed) ıs a secondary acquisition, an 
anticipation m the embryo of adult structures® It 
is from a larva of this type that Amphioxus must 
have been derived, by an almost but not quite com 
plete suppression of fixation and the routine of 
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behaviour with ıt, and the complete elimination of the 
tunicate adult stage Amphioxus thus contrives to 
combine the endopharyngeal apparatus of the adult 
ascidian (which it continues to make use of in an 
almost exactly ascidian-hke way!*) with the noto- 

-¢choid, tail, nervous system, etc , of the larva There 
seems no reason at all why this sort of thing 
should not have happened more than once—the 
Larvacea are evidence that 1t happened twice—or 
why ıt should not begin to happen again to-day or 
to-morrow It may therefore be that the present-day 
Cephalochordate genera represent a relatively recent 
offshoot of the ascidian stem This would not in any 
important way depreciate their significance for the 
biologist The modern higher chordates probably 
arose from ascidians much as dAmphozus did that 
is all we are likely to know about the problem, and 
we are lucky to know so much 

P B MEDAWAR 
Department of Zoology, 
University of Brmmgham 
March 31 
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Mr H K Pusey, who has given me the most valuable enticism in 
the preparation of the paper, suggests that the dorsal mouth and 
anterior endostyle may also be forward looking’ characters in 
just this sense Ir Ascidians, asin Amphworus, the mouth rudi- 
ment first appears in an antero-ventral position 

“Orton, J H,J Mar Bwl Assoc U K , 10, 19 (1913) 


Effect of Moonlight on Insect Activity 


Ir has been known to entomologists for many 

years that if a bright hght ıs used for attracting insects 
at might, the catches are considerably higher near the 
period of new moon than near full moon One of us 
~C B W) showed? that ın three successive years, 
between May and October, the catches ın a light 
trap, both of Lepidoptera alone and of all insects 
together (chiefly Diptera), reached a peak at, or 
shortly after, new moon, when the geometric mean 
catches were three to four times as great as those at 
full moon 

In spite of the fact that ıt 1s generally believed that 
other methods of catchmg are also poor at full 
moon, in the absence of any real evidence for this 
there was a distinct probability that the low catches 
in a lhght trap might be due to a lowered relative 
luminosity and hence a lowered attractiveness of the 
trap at full moon 

Durng the summer of 1950, we carried out con- 
tinuous trapping of msects at night by means of a 
‘suction-trap’ which draws ın the insects by a strong 
electric fan, and thus 1s m no way dependent on 
reaction to hght The msects so caught are mostly 
“Diptera , but many other orders are present 

An analysis of five complete lunar cycles between 
July and November 1950 shows that the geometric 
mean catches in the four weeks, that 1s, three days 
on either side of (1) full moon, (2) last quarter, (3) new 
moon and (4) first quarter, were as follows 
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204, 589, 1,259 and 562 


Each of these figures is the mean of thirty-five nights 

These results are slightly affected by accidental 
differences ın temperature and wind on the different 
nights, and when a correction is made for these, the 
figures become 


240, 490, 1,175 and 589 


Thus the geometric mean catch in the new moon 
week ıs nearly five trmes that ın the full moon week 
As the records mclude mghts with cloud as well as 
clear nights, the effect of full moon on a clear night 
must be greater than this 

Mr Healy, of the Statistical Department at this 
Station, informs me that the differences between full 
and new moon are significant at the 2 per cent level 

It appears, therefore, that the moonlight must have 
a definite effect on nocturnal msects, and that the 
low catches in a light trap at full moon are not merely 
due to a physical reduction of the efficiency of the 
trap. 

Further repetition and analysis will be carried out 
during the present year In the meantime, we would 
be glad of any other evidence on this problem, 
particularly long series of mght catches of insects by 
any technique not depending on attraction to light 

C B Wittiams 
B P Scu 
Department of Entomology, ~ 
Rothamsted Expermmental Station, 
Harpenden 
Jan 22 


1 Phil Trans, B, 228 357 (1936) 
3 Trans Roy Ent Soc London, 90, 272 (1940) 





Photographic Prints produced by Red 
Blood Cells 


PREVIOUSLY I have shown! that the red blood 
cells of certain animals, for example, guinea pigs, 
have a high sensitivity to light ın contrast to others, 
for example, man, so that, with the same conditions 
of light intensity, 98 per cent of guinea pig erythro- 
cytes and only 12 per cent of human erythrocytes 
are hemolysed The light which is responsible for 
this action 1s almost exclusively in the visible region 

I have since found this hght sensitivity so distinct 
that ıt 1s possible to make photographic prints of 
any kind, such as a portrait with all its details, by 
this means 

The method used is as follows a solution of 2 per 
cent agar in saline 1s mixed with a few drops of 
guinea pig blood, poured on to a glass plate and, after 
it becomes solid, covered with another glass plate 
Then the plates are framed with paraffin wax, on 
top of them any pattern, such as a photographic 
negative, ıs fixed The blood plate mounted in this 
way 1s immersed ın a glass vessel, cooled by running 
tap water and exposed for 15 min to a strong electric 
light (1,000 watts), which 1s collected in a parabolic 
murror After 24 hr in darkness, the picture appears, 
becoming gradually more distinct, time is the only 
developer required The process is finally arrested 
by puttimg the blood plate (after removing the cover- 
plate) into a solution of 10 per cent formalin in saline 
for a few hours After rinsing with water, the plate 
is dried and can be kept for years 

In spite of the fact that the picture 1s produced 
by hght, and 1ts aspect, with the exception that 1b 18 
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not reversed, is very similar to a photograph with 
silver salts, the action involved is, of course, quite 
different First ıt must be emphasized that ıb is not 
due to the iron content of the hemoglobin or to a 
bleaching process Indeed, the hemoglobm con- 
tributes very httle or not at all to the process, so that 
a plate made of hemoglobin and agar is completely 
meffective What, in fact, causes the phenomenon 
described ıs á destruction of the membrane and/or 
stroma of a varied number of red cells according to 
the amount of light they are exposed to, and diffusion 
of the hemoglobin so hberated over the whole plate 
W MEYERSTEIN 
Department of Physiology, 1 
University of Birmingham 


1 Meversten W,J Physiol , 99, 510 (1941) 


Sorption of Solid Insecticides by 
Dried Mud 


Ix the course of experiments on the persistence 
of deposits from aqueous suspensions of different 
particle sizes of volatile imsecticides, ıt has been 
found that the residual toxicity of particles of any 
one size 1s influenced considerably by the type of 
matenal to which they are apphed 

Most stmking results have been obtamed on mud 
blocks made from ‘murram’, a laterttic ironstone, 
used in the construction of walls of houses in Uganda 
Crystals of all imsecticides used rapidly disappear 
from the surface of these blocks when they are kept 
at 78°F (25°C), and even those of DDT, which 1s 
usually regarded as a contact insecticide with a long 
residual life, are no longer visible after only a few 
days As would be expected, the larger the particle 
the longer it persists, but for any given size-range 
the msecticides used can be arranged in order of 
mereasing persistence, thus ‘Aldrin’, gamma isomer 
of benzene hexachloride, ‘Dieldrin’ and DDT 

When DDT and ‘Dieldrin’ crystals are no longer 
visible on the surface, the mud blocks lose their 
toxicity to mosquitoes (Aedes egyptr, L) exposed 
to them for long contact periods On the other hand, 
blocks treated with the gamma isomer of benzene 
hexachloride or with ‘Aldrin’ continue to be effective 
for a considerable time, after the disappearance of 
the crystals, against mosquitoes resting on the surface 

Chemical tests have shown that with 10-20 micron 
particles of DDT and gamma-benzene hexachloride, 
almost the whole of the dosage apphed can be 
recovered from the mterior of the block At a dosage 
of 25 mgm of these particles per sq ft, almost all 
the DDT ıs sorbed in the top tenth of an inch, 
suggestmg that considerably higher dosages could 
be appled before the block becomes saturated 
Dosages of 10-20 micron gamma-benzene hexa- 
chloride particles of the order of 200 mgm per sq ft 
do, in fact, disappear from the surface in 24 hr at 
78° F The rate of disappearance from the suface 
decreases as the relative humidity of the atmosphere 
increases This may be explained by competition 
between water vapour and the insecticide vapour for 
the adsorbing surface An mteresting effect observed 
is that under absolutely dry conditions the sorbed 
DDT ıs catalytically decomposed to the ethylene 
denvative, the soil used having a high iron content 
This agam suggests that the msecticide is present 
in the block as a highly active surface layer 

The gamma isomer of benzene hexachloride and 
‘Aldrm’ have, in contrast to DDT and ‘Dieldrin’, a 
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marked fumigant action against A a@gyptt, and there 
1s ample evidence to show that the residual toxicity 
after the disappearance of crystals from the surface 
of blocks treated with these mnsectitides 1s due to the 
fumigant effect from the material inside the block 
Desorption of the volatile imsecticides takes several 
months for completion as compared with a few hours 
for the sorption process 

Crystals of gamma-benzene hexachlonde persist for 
a much longer time on non-absorbent materials, such 
as glass and metal plates, than on mud blocks , but 
toxicity 1s completely lost as soon as the erystals 
disappear from the surface Sorption of gamma- 
benzene hexachlomde occurs on such materials as 
plaster fibreboard and unpainted wood, but to a 
much less extent than on mud blocks 

Commercial wettable powders and o1l-bound sus- 
pensions of these insecticides behave in the same 
way as the pure materials on Uganda mud Similar 
results are obtained with soil from Taveta in Kenya 
and with Oxford, Weald and Gault clays from 
Britam It 1s mtended to test other soils used in the 
construction of houses in other tropical countries as 
soon as the materials are available 

These results are of obvious practical importance 
im the control of adult mosquitoes in houses the 
walls of which are constructed of dred mud The, 
difference ın effectiveness of DDT and benzene hexa- 
chlonde wettable powders against Anopheles gambue, 
Gules, ın houses with mud walls in Africa may be 
accounted for partly, at least, by the rapid sorption 
of both msecticides into the wall, resulting m one 
case in a complete loss of toxicity and in the other a 
persistent fumigant effect Residual effects obtained 
with DDT wettable powders in houses of this type 
may be due only to the deposit on the roof Vara- 
tions ın the persistence of msecticides on different 
types of material may help to explain the conflicting 
results reported ın field-trials against malaria vectors 
m different parts of the world Sorption of msecticides 
may be of significance in treatments against soil 
insects and im soul fumigation 

It ıs intended to publish a full report on these 
experiments 

A B Hapaway 
F Barrow 
Colonial Insecticides Research Team, » 
c/o Mimstry of Supply, 
Chemical Defence Experimental Station, 
Porton, Nr Salsbury, 
Wilts 


DDT and BHC as Residual 
Insecticides in Malaya 


Aw earlier report! described the eftects of the 
residual msecticides DDT and BHC (‘Gammoxane’) 
on Anopheles maculatus and Culex fatwgans entering 
experimental huts fitted with window traps, following 
the method employed by Thomson? 4 maculatus 
was killed by wettable powders of both DDT 
(200 mgm/sq ft) and BHC (40 mgm gamma 
isomer/sq ft) for at least twelve weeks after applica- 
tion DDT killed few C fatygans, the majority being 
irritated and driven out of the hut without feeding . 
BHC had the same effect but also killed large numbers ’ 
for several weeks Owing to reduced numbers of 
mosquitoes entermg the huts over the later weeks 
of the experiment, no information was obtaimed on 
how long these doses of DDT and BHC would con- 
tinue to kll A maculatus For this reason the experi- 
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WEEKS AFTER TREATMENT 


4S-hr, mortality of A maculatus entering treated and untreated 
uts 


ment was repeated in 1950 using wettable powders 
„at the same doses, the insecticides beg apphed in 

January so that the deposits would be ten to twenty 
weeks old during March, April and May, the period 
when. a seasonal increase in numbers of 4 maculatus 
occurs n Malaya 

In most respects the results confirmed the findings 
of the previous year The 48-hr mortality of A 
maculatus trapped in DDT, BHC and untreated huts 
is shown in the accompanying diagram Taking 
50 per cent mortahty as the lower limit of effective- 
ness, 1t will be seen that both msecticides mamtamed 
this standard for 22-24 weeks, that 1s, nearly six 
months 

The imitial mortality of A maculatus entering 
the BHC hut was much lower than in the previous 
year (8 per cent compared to 66 per cent during 
weeks 9-12) and the majority were found alive in 
the window trap Many died ın the following twenty- 
four hours, and a large proportion of those still alive 
after twenty-four hours died the next day, that 18, 

maculatus continued to die up to 48 hr after contact 

with BHC A simular, though less marked, effect was 
noticed with DDT 

DDT again had practically no lethal effect on 
C fatgans, but continued to drive them out of the 
hut and reduce the number biting during the twenty- 
six weeks of the experrment BHC was effective 
(50 per cent mortality) for only five to seven weeks 
against this species, and, unlike the previous experi- 
ment in 1949, there was little reduction in the biting- 
rate and mosquitoes were not driven out of the hut 

Information on the effective duration of DDT and 
BHC against A maculatus was required primarily 
as a guide for field experrments in Malay kampongs 


Mortahty of blood-fed females of A tagus and A acomtus found 
resting ın sprayed and unsprayed houses BHC applied 8-16 weeks 
earlier at 40 mgm gamma isomer per sq ft 





Houses spraved with Unsprayed houses 
BHC 


























s- eek E 
Species Per cent morb- Pe cent mort- 
i ality after ality after 
Number | Number 
2ihr | 48 hr 2ithr {48 hr 
A vagus 143 62 89 196 20 48 
A aeonitus 30 60 70 41 22 39 
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(rural communities}, where these imsect- 
1eides were being applied, as residual 
sprays in houses, to control malara 
Anophelines in general do not rest in 
houses by day in Malaya, but pyrethrum 
knock-down sprays in kampong houses 
not treated with DDT or BHC showed 
that A vagus and to a lesser extent 
a acontus could be found regularly 
Neither species 1s considered to be a vector 
in Malaya, and precipitin tests on blood 
from the specimens caught ın this way 
showed that very few had fed on man 
For six months after the application of 
DDT, catches of anophelmes ın houses 
remained very low But in BHC-treated 
houses relatively large numbers of 4 vagus 
and aconiwtus were obtained by knock-down 
sprays as early as one month after treat- 
ment There were several possible explana- 
tions (1) the anophelines might be rerting 
on unsprayed surfaces such as the roof, 
(11) anophelines might be 1esting on sprayed 
surfaces but would ultimately die from the 
effect of the mnsecticide, (an) 4 vagus and aconitus 
mught be less susceptible to BHC thanis d maculatus, 
and the insecticide was ineffective agamst these 
species one month after application 

Direct observations in BHC-tieated houses showed 
that many of the anophelines were resting on sprayed 
surfaces, and that the favourite resting-place both 
in sprayed and unsprayed houses was on the lowe1 
portion of the wall usually within 3 ft of the floor 
There were indications that fewer anophelines were 
present in sprayed houses durmg the afternoon than 
in the morning, and, as is shown in the accompanying 
table, a considerable mortality was recorded for 
a vagus and A aconitus caught by hand ın houses 
sprayed with BHC eight to sixteen weeks earher 

Thus, although anophelnes were resting by day 
on sprayed surfaces, investigation did not suggest 
that the BHC deposit was imeffective Further 
observations will be necessary to confirm that the 
40 mgm gamma BHC deposit remains effective for 
six months in kampong houses, but there seems little 
reason to doubt its effectiveness up to four months 
One must conclude that the presence of anophelines 
in houses sprayed with BHC ıs not im itself proof 
that the isecticide 1s no longer potent, just as 
the absence of anophelmes from houses sprayed with 
DDT or BHC? does not necessanly mean that they 
have all been lulled by the msecticide 

R H WHARTON 
Institute for Medical Research, 
Kuala Lumpur, Malaya 
Dec 28 

1t Wharton, R H, and Reid, J A, Nature, 185, 28 (1950) 
? Thomson, R © M, Nature, 168, 109 (1949) 
*Pavidson, D , Ann Trop Med Parasit, 44, 1 (1950) 


erimental 
DDT, 200 mgm /sq ft , BHC, 40 mgm gamma isomer/sq ft 


Inheritance of Resistance to DDT 
in the Housefly, Musca domestica L. 


THERE have been many speculations on the mode 
of inheritance of resistance to DDT in the housefly 
(Musca domestica L), but little scientific evidence 
im support of one theory or another In 1950, Bruce 
and Decker! reported that ıt was a multiple gene 
character and was carned by both male and female 
flies Reciprocal crossing experiments between flies 
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of a non-resistant laboratory strain and a DDT- 
resistant stramm resulted ın the #',, F, and Fıs genera- 
tions having a resistance exactly imtermediate be- 
tween that of the parents 

My expermments on fles of Italan orgin, on the 
other hand, give support to the theory that DDT- 
resistance 1s controlled by a single pair of allelo- 
morphs Crossing experrments with four pairs of 
fles (two reciprocal crosses) gave consistent results 
The progeny of a cross was exposed to a DDT deposit 
of 10 mgm /sq ft in glass cylinders, and the time 
when ‘knockdown’ occurred in each individual fly 
noted, m this way the resistance of every individual 
im the sample was measured 

The F, generation of a cross between non-resistant 
and resistant flies had a resistance similar, although 
not identical, with that of a completely non-resistant 
strain These hybrid flies were shghtly more resistant 
than the non-resistant stram, but there was no fly 
comparable with the resistant parent 

A clear-cut segregation of non-resistant and DDT- 
resistant flies 1s apparent ın the J, generation, the 
proportion of non-resistant individuals bemg approx- 
imately 75 per cent The numbers of non-resistant 
and resistant fhes in the F, generation of each of 
four crossing experiments is given in the accompany- 
ing table Further support to this theory of single- 
factor mheritance was given by a backcross between 
a female fly of the F, generation and a resistant 
male, when the proportion of non-resistant to resistant 
flies in the offsprmg was approximately 1 1 


NATURE 











Deviation 
from 
expected 
No of No of | Per cent 3 1 ratio 
non- resistant non- | 
Cross resistant flies resistart | Standard 
flies flies error of 
expected 
ratio 
Resistant male x 
non-resistant female 208 85 71 158 
Resistant male x 
non-resistant female 211 83 72 118 
Non-resistant male « 
resistant female 75 22 77 144 
Non-resistant male x 
resistant female 275 93 747 0 13 
4 








Many workers*~* report a ‘decline ın the resistance’ 
of DDT-resistant strams of houseflies when bred 
without coming into contact with DDT Since non- 
resistance 1s dominant, the proportion of non- 
resistant fles ın the population will ıncrease over 
several successive generations provided the strain 1s 
not composed of resistant individuals only 

I wish to thank Prof P A Buxton and Dr J R 
Busvine for advice and encouragement, Dr J A 
Fraser Roberts for helpful discussion and also the 
Medical Research Council for a grant supporting this 
work 

C Mary Harrison 


Entomology Department, 
London School of Hygiene 
and Tropical Medicme, 
Keppel Street, 
London, W C 1 
Jan 26 


? Bruce, W N, and Decker, G C, Soap, 26, 122 (1950) = 
* Barber, G W, and Schmitt, J B,J Econ Ent, 42, 278 (1949) 

` Kading, J, and Van Deurs, H , Nature, 168, 964 (1949) 

“King, W V,J Econ Ent, 48, 527 (1950). 
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Heat Tolerance of Cows and Buffaloes*in 
Egypt 


AN experiment was carried out on the College farm 
at Giza to study the heat tolerance of buffaloes and 
Egyptian, shorthorn and Jersey cows A total of 
107 females of different ages was used for a period 
of ten months, from November 1949 until August 
1950 Body-temperature, respiration-rate and pulse- 
rate were recorded twice weekly On each occasion 
six readings were taken at three-hour intervals start- 
ing at6am The animals were grouped according to 
ther age and then subdivided according to their 
breed The average monthly air temperature ranged 
from 10 9°C in January to 27 8°C ın July, and 
that of relative humidity from 49 per cent in May 
to 83 per cent in November 

The averages of body-temperature, respiration- 
rate, and pulse-rate for the adult pure shorthorn 
were 38 6°C, 17 2 and 31 9 times per 30 sec , for 
pure Jersey, 38 2°C, 153 and 31 0 times per 30 
sec , for native cows, 38 2° C, 14 6 and 30 7 times 
per 30 sec , and for buffaloes, 38 0°C, 122 and 
28 0 times per 30 sec respectively 

The averages of body temperature and respiration- 
rate were always higher for shorthorn cows than 
those of Jersey and native cows ‘The buffaloes had> 
the lowest averages of body-temperature, respiration- 
rate and pulse-rate For all the ammals studied, 
body-temperature, respiration-rate and pulse-rate 
decreased as they grew older 

The imcrease in air temperature caused an increase 
in body-temperature and respiration-rate, and a do- 
crease in pulse-rate The increase in the relative 
humidity resulted ın an imerease m body-tempera- 
ture and pulse-rate, while ıt did not seem to affect 
respiration-rate except ın the case of the shorthorns, 
in which it caused an increase in respiration-rate also 

The help and encouragement of Dr H S Soliman 
Bey, dean of the College, and Dr A F E Khishin, 
chairman of the Animal Breeding Department, are 
acknowledged 


A L BADRELDIN 
MomrAaAmED M OLOUFA 
M ABDEL GHANY 


College of Agriculture, ™ 
Fouad University, 
Giza 
Jan 11 


Infectious Pneumonia of Pigs 


PNEUMONIA 18 More common in the pig than in 
any other domestic animal Usually 20-60 per cent 
of pigs killed ın slaughter-houses ın the United 
Kangdom and Austraha have some consoldation of 
the lungs In the United States and also ın Great 
Britain, much of the pneumonia in pigs has been 
thought to be due to the virus of swine influenza, a 
virus closely related to human influenza A virus In 
addition to ıts economic importance, mfluenza in 
pigs is of interest owing to 1ts connexion with disease 
in man human strains can infect pigs naturally 
durmg epidemics in man? *, and it has been reported } 
that pigs may harbour the virus of swine influenza 
for long periods** Thus pigs might serve as reservoirs 
for influenza viruses infectious for man 

Using accepted methods of detecting a virus of 
the influenza group, we have tested pneumonie lungs 
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and‘sera from a considerable number of pigs ın East 
Anglia, Ireland and Australia Some specimens were 
from pigs which died during outbreaks of respiratory 
disease, thought by practising veterinarians to be 
swine influenza, whereas others were from pigs killed 
reat slaughter-houses. In no instance was any evidence 
of an influenza virus obtamed 
A type of pneumonia has, however, been trans- 
mitted in pigs by mtranasal inoculation Three 
different lots of moculum which had been passed 
through a gradocol membrane, A P D 0 8u, produced 
pneumonia, and on ten other occasions transmission 
was effected with material m which no bacteria could 
be detected The disease so produced differed 
distinctly from swine influenza as described in the 
United States and as studied by one of us*, in that 
the onset was slower, the course more protracted and 
prostration was much less than m swine influenza 
After moculation, the temperature may first mse and 
coughmg be noticed at any time from the third to 
the eleventh day, but lesions of pneumonia on 
autopsy were not observed until more than one week 
after moculation The pneumonic lesions had a 
characteristic margmal distribution and were usually 
not extensive The mecrease in body temperature 
was seldom great, and pigs that were afterwards 
“Shown at autopsy to have pneumonia usually showed 
only shght symptoms and continued to eat well 
Intravenous moculation of three pigs with mfectious 
material was followed by a rise of temperature The 
infectious agent survived storage at — 20°C or in 
glycerol at 0°C for at least fifty-five days So far 
we have not succeeded ın infecting chick embryos or 
laboratory animals, except possibly ferrets, m which 
an increase in temperature of doubtful pignuicance 
was produced on three occasions 
We conclude that, at least during 1948--50, Mfu 
has not been common in pigs in the areas studied 
in the United Kingdom, and that the prevalent form 
of pneumonia is caused by a filterable organism 
which is not a member of the influenza group of 
viruses Although we have not progressed very far 
ın our investigation of this disease, manly owing to 
difficulties in reproducing ıb consistently, we feel that 
a useful advance has been made by recognizing this 
form of infectious pneumonia of pigs as quite distinct 
“from swine influenza, with which ıt has been confused 
Investigation of this disease, which 1s probably one 
of the most common diseases of pigs, continues ın 
this laboratory A detailed account of the research 
outlined above will be published shortly® Not only 
did we fail to find evidence that pigs serve as a 
reservoir for human influenza, but also an mvestiga- 
tion carried out by one of us strongly suggested that 
even the virus of swine mfluenza does not ordinarily 
persist for more than about a week after mnfection® 
One of us (T S G) 1s working with a grant from 
the Agricultural Research Council 


T S GutRagani 
W. I B BErvermce 


Department of Animal Pathology, 
University of Cambridge 
Jan 20 
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Pore Canals in a Spider Cuticle 


Porm canals have been described in the cuticles 
of many imsects and Crustacea In the Arachnida 
less ıs known of them, but channels contammg 
cytoplasmic filaments have been demonstrated in 
ticks', and vertical striations in the ‘exocuticula’ of 
Tegenaria atra? have been described and homo- 
logized with the pore canals of insects 

In a recent examination of the cuticle of Tegenaria 
domestwa (L) pore canals have been observed ım 
sections of the cephalothorax They extend from the 
outer edge of the inner endocuticle and pass through 
the tanned exocuticle to the amber layer of the 
epicuticle, which they do not appear to penetrate 
In sections of paraffin-embedded material they appear 
as vertical strie, the courses of which seem to be 
deflected in the outer portion of the exocuticle which 
appears more homogeneous and 1s more heavily 
tanned than the mner, laminated portion All 
the courses are deflected in approximately the same 
direction The significance of this 1s not clear 
Striking mformation on the structure of the strie 
was obtamed from tangential sections of the ventral 
anterior cephalothoracic cuticle to which the chitosan 
test? had been applied The whole of the exocuticle 
and the inner endocuticle became purple-red, ın- 
dicating the presence of chitosan (and therefore in 
the untreated cuticle of chitm), and the pore canals 
assumed the same colour but much more intensely, 
and so stood out clearly from the rest of the cuticle 
In these preparations they were not revealed as 
simple striz as in the paraffin preparations, for each 
canal is produced into a number of branches distally, 
like those of some immsecis‘§ The central part of 
each canal is expanded and coiled in a loose spiral 
resembling the pore canals of two-day old thud 
instar larve of Sarcophaga*?, of the cockroach’ and 
of adult Tenebrio® Proximally the canals become 
slender again and end at or near the junction of 
the exocuticle and inner endocuticle 

The fact that they contain chitosan-positive mater- 
1al indicates at once that the canal contents aro 
cuticularized, at least in the later stages of the instar 
In stamed sections of the cephalothorax directly 
after the moult, the canals are not visible at all in 
the endocuticle, which stains with lght green or 
aniline blue, but ın sections of the older and partly 
tanned cuticle they stam with the acid fuchsin of 
Mallory triple and Masson trichrome stans, so that 
their courses are easily visible in the inner parts of 
the tanned exocuticle In the outermost part of the 
tanned region they do not seem to stain but appear 
only as fine dark lines In fully hardened and dark- 
ened cuticles the canals do not stain at all and appear 
as fine dark lines along the whole of their length 
These staming reactions would suggest that in the 
early stages of the instar the canals have cytoplasmic 
contents or contain materal simular in composition 
to that of the surrounding cuticle Later they would 
appear to be umpregnated with some substance of 
higher 1so-electric pomt (as, ın fact, occurs during 
the hardening and darkening of the exocuticle in 
which a similar sequence of staining reaction occurs) 
and finally to be sclerotized, so losing their ability 
to stain 

In being both chitmized and sclerotized these pore 
canals closely resemble those of the larva of 
Dirataraxia® The pore canals of the adult Tenebrio® 
are also sclerotized, but differ from those of Tegenarva 
m that they do not at any stage contam chitin, 


~ 


858, 


whereas those of Sarcophaga larvæ®? are chitimzed 
but not sclerotized 
M T SEWELL 
Department of Zoology, 
University, 
Manchester 13 
Jan 16 
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Excretion of Yttrium-9I in Rabbits 


Estrmation of the excretion of yttrum-90 by 
analysing the decay curves of excreta when a solu- 
tion of strontrum-89, together with strontium-90 and 
yttrrum-90 im radioactive equilibrium, was injected 
into young and adult rabbits on different diets 
suggested that the excretion of yttrium was affected 
by age but not by diet? The method of estimation 
was open to large errors 


ETrTECT OF AGH ON THE EXCRETION AND RETENTION OF YTTRIUM 91 





























Y¥ttrium-91 Yttrium-91 Yttrium-91 

i retained excreted retained ın Total 
Age per gm (per cent) carcass recovery 

of bone other than (per 
(per cent) | Urine | Faces bone cent) 

f (per cent) 
5-7 weeks 0 60 101 6 3 67 +8 
$i 0 62 13 2 34 6 3 & 2 
ii 0 66 12 6 29 53 87 3 
7 months 0 39 19 6 29 93 59 9 
4 0 32 23 5 34 84 673 
1s, 0 27 290 | 30 84 89 3 








` 
The effect of age has been confirmed by actual 
estimations of both retention and excretion following 
injection of yttrrum-91 (see table) The mean reten- 
tion per gram of bone in three weanling rabbits 
five-six weeks old on a medium calcium diet lulled 
nine days after an injection was 0 63 per cent per 
gm of bone, while in three seven-months old_rabbits 
it was 0 33 per cent of the injected dose per gm of 
bone The mean excretion in the urine in weanlings 
was 12 0 per cent of the injected dose, whereas in 
adults ıt was 24 0 per cent of the injected dose 
These findings confirm that the decay curve 
method for estimating the excretion of yttrium-90 
has validity. They are also of interest since Copp 
et al * state that the age of the animal does not affect 
the excretion and retention of yttrrum ın rats There 
1s at present no explanation for this apparent differ- 
ence between the two species 
This work was carried out on behalf of the Pro- 
tection Sub-Committee of the Medical Research 
Council’s Committee on Medical and Buological 
Applications of Nuclear Physics 
BARBARA KIDMAN 
MARGARET TUTT 
JANET VAUGHAN 
Department of Pharmacology, 
Oxford 
Jan 15 
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High Concentration of norAdrénaline~ 
in Calves’ Suprarenals 


Extracts of the suprarenal medulla of many 
mammals, including man, contam both adrenaline 
and noradrenaline, the latter bemg present to the, 
extent of about 30 per cent of the total! The pro- 
portion of noradrenaline ım extracts of tumours of 
the adrenal medulla 1s much higher? It 1s possible 
that this difference may be related to the fact that 
the tumour cells are relatively undifferentiated and 
thus may be more comparable with embryonic 
tissue than with adult tissue True embryonic tissue 
is difficult to obtam , but an opportunity arose recently 
of examining the suprarenal glands of male calves 
shortly after birth Iam grateful to Dr R S Comline 
for supplying suprarenals from decerebrate calves 
The whole suprarenal glands were removed at the 
end of the experrment and immediately extracted 
with 0 1.N hydrochloric acid in the usual way? The 
extract was assayed against adrenaline on the rat’s 
uterus and against both adrenaline and noradrenaline 
either on the rat’s colon or on the rabbit’s intestine 
A high proportion of noradrenaline was found in every 
extract, as 13 shown ın Table 1 

















Table 1 CALVES’ SUPRARENALS » 
! 
| Age | l-Adrenaline | l-norAdrenaline| % norAd- 
No | (days)| (mgm/gm) | (mgm/gm) | renaline 
1 1 16 26 62 
2 3 08 19 70 
3 4 22 54 7L 
Experi- 4 6 19 23 55 
mental 5 G 13 39 75 
1 6 8 05 25 83 
7 5 10 27 75 
Slaughter- f 8 >7 6 67 51 
house 9 >7 5 46 48 
10 >7 25 74 74 
Mean | 66 





Since these results were different from those ob- 
tained by von Euler with cattle suprarenals, three 
experiments were performed with whole bullocks’ 
glands from the slaughterhouse The glands were put 
into 1ce-cold 0 1.N hydrochloric acid about 30 mn 
after death and were taken to the laboratory, where 
the extracts were prepared and tested The results, 
which are shown in Table 2, aro ın agreement with™ 
those of von Euler 














Table 2 BuULLOCKS’ SUPRARENALS 
No l-Adrenaline l-norAdrenaline % norAdrenaline 
(mgm /gm ) (mgm /gm ) 
1 0 94 0 22 16 
2 1 25 07 36 
3 1 75 12 41 
Mean 31 ~ 





The suprarenals of three calves were also collected 
from the slaughterhouse, and results from these are 
included in Table 1 Comparison of Tables 1 and 2 
shows that the proportion of noradrenaline ıs greater 
in calves than m bullocks (P -< 0 01) The difference 
is due to a greater absolute amount of noradrenaline 
in the calves’ glands, the amount of adrenaline in 
experimental calves is not different from that int 
bullocks Calves’ suprarenals from the slaughter- 
house, however, contain more adrenaline (P < 0 01) 
and even greater amounts of noradrenaline This 
may be due to the fact that the animals were older 
or that they were not used for experment It ıs 
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difficult to decide which suprarenals aie in the more 
physiological condition g 

The noradrenaline used ın these experrments was 
kindly given by Dr H Blaschko of the Department 
of Pharmacology, Oxford, and Dr M L Tanter of 

xSterlng Wimthorp Research Institute 

This work was done during the tenure of a personal 

grant from the Medical Research Council 


PAMELA HOLTON 
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Physiological Laboratory, 
Cambiidge 
Jan 16 
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Zinc Content of the Genital Organs of the 
Rat 


In a recent ieview, Vallee and Altschule! have 
suggested that though many workers have estimated 
zine in living tissues, the methods used have often 
been inaccurate We have estimated the zinc content 
of certain tissues of the Colip hooded rat by the 

“dithizone method of Vallee and Gibson? Mature 
animals were used which were fed on a diet of fox 
chow containing about 75 ugm zine per gm , supple- 
mented with carrot and cabbage Most tissues con- 
tained about 15-30 ugm zine per gm , but certain male 
genital organs showed wide deviations fiom this 
range The hterature contams few references to the 
zinc content of the genital system, though Bertrand 
and Vladesco* reported high results in herring’s and 
horse’s testis, pig’s seminal vesicle, rat’s epididymis 
and in the prostate of the bull and of man Kadota‘ 
mentioned briefly that zme could be detected by a 
relatively msensitive histochemical method ın the 
1abbit prostate The figures given by Leimer and 
Leiner® for rat’s testis and by Eggleton! for human 
testis were within the usual range for soft mammalian 
tissues 

The accompanying table shows the results we have 
obtained with the genital organs of the rat, compared 
with a selected group of other tissues of the rat The 

“amount of zinc in the seminal vesicle contents was at 
the lower limit of accuracy of the method of estima- 
tion, and some of the zinc found may have been due 


ZINC CONTENT OF ORGANS OF THE RAT 























| i vine content of organ (mean with | 
Organ No of standard deviation) 
i samples, (ugm jgm wet (mgm /gm ash) | 
weight) { 
Seminal vesicle | 
contents 3 2154 0 48 0424009 | 
Seminal vesicle 
tissue 5 221 + 2 64 1984030 |! 
Posterior prostate | 11 1800 Ł 455 | 152 £362 ! 
Ventral prostate 9 13 7 + 3 24 1494043 , 
Epididymis 3 462 + 4 60 +36 +0 50 
Coaguiating gland 6 250 + 847 2494081 | 
Testis 7 289 + 184 268 +023 ! 
' terus 6 1444 3 28 14740 33 
; Ovaries 5 203 + 1 49 151 £0 23 
; Brain be 148 + 1 32 1064005 . 
vet Liver 5 30 3 + 157 2 23 = 0 12 
Lung 8 1874161 159+016 | 
| Submaxillary ' | 
| _ gland 5 165 + 0 96 1 17 +0 06 
Pancreas 6 233 Ł 101 1284016 | 
Duodenum 5 239 4110 1934028 . 
« Diaphragm 5 249 4 251 2174008 
+ Tibia 5 | 233 0 + 220 0394005 | 
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to contamımatıon by vesicular tissue juce There 
1s no doubt, however, that this material contamed 
much less zinc than any other tissue examined. The 
posterior prostate, on the other hand, contaimed 
much more zine than any other tissue except bone, 
and, when results were calculated as zine per gm ash, 
the posterior prostate was by far the richest source 
of zine in the body The epididymis also contained a 
considerable amount of zinc, but the female genital 
organs gave no striking results 
It ıs noteworthy that the ventral prostate of the 
1at contained comparatively httle zinc The fact that 
the ventral and posterior prostates are very different 
tissues does not appear to be widely recognized, 
though they differ not only m gross and histological 
appearance but also m citric acid and fructose con- 
tent? and in acid and alkaline phosphatase activity® 
By the courtesy of Prof Lyman Duff, of Montreal, 
and Prof W L Robinson, of Toronto, we have been 
able to examine a number of specrmens of human 
prostate taken at operation and at autopsy The 
results, which will be reported elsewhere, wero very 
variable, but most of the apparently normal glandular 
tissue contained more than 100 ugm zine per gm, 
and one value of 307 pgm per gm was observed 
Four rabbit prostates contained 173, 233, 270 and 
358 ugm zinc per gm It seems likely, therefore, 
that an exceptionally high zme content is typical of 
the prostate gland 
C A Mawson 
M I FISCHER 
Atomie Energy Project, 
Chalk River, 
Ontario 
Dec 21 
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Detection of Enzymes by the Agar-Plate 
Method and its Application to Paper 
Chromatography 


Ix previous publications'* from this laboratory, 
the use of the agai-plate method for the detection of 
enzymes has been described This technique has now 
been adapted to the location of enzymes on papel 
Preliminary vestigations have shown that enzymes 
can be readily identified on the chromatogram by 
means of this technique 
- The filter paper chromatographic experiments were 
carried out on paper strips (Whatman No 1,40cm x 
12 em) by a procedure which resembles m general 
that developed by Consden, Gordon and Martin’ 
The paper carrying the enzyme near its upper end 
is hung from a glass trough containing aqueous 
alcohol or aqueous acetone (50 per cent) as solvent, 
the whole system being kept m a rectangular-sided 
glass jar saturated with the vapour of the solvent 
After a suitable time of running (5-18 hr), the 
paper ıs removed and the solvent front marked , 
the paper ıs allowed to dry at room temperature 
The paper chromatogram is then placed on the 
surface of a thm layer of agar (2 per cent) con- 
taming the substrate After a few hours (2-8 hr) 
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(1) Chromatogram of amylase from Aspergillus niger with varying 

distances of solvent front O, staring pomt, ef, solvent front 

(2) Chromatogram of 8-amylase from sweet potato (sp) and 
amylase from Aspergillus niger (A n ) 


to allow the enzyme to hydrolyse the substrate, 
the agar layer 1s flooded with a suitable reagent 
which produces colours with the hydrolysed products 
A number of substrates for various enzymes are 
available, which on hydrolysis yield products givmg 
characteristic colour reactions with reagents In 
the present investigation on the chromatography 
of amylases, starch (1 per cent) 1s used as substrate 
and iodine (.\/100) as the reagent for detecting the 
hydrolysis of the substrate by the enzyme For 
phosphatases, sodium phenolphthalem phosphate 
can be used as substrate and ammonia as the 
reagent, this produces a purple colour with the 
phenolphthalein liberated as a result of the hydro- 
lysis of the substrate by the enzyme! Similarly, 
urease, lipase, tyrosmase, proteoclastic and other 
enzymes can be detected on the agar plate 

«The position of amylases on the paper 1s indicated 
by well-defined violet-coloured or clear spots against 
a blue background on the agar plate, depending on 
the nature and activity of the amylase (see accom- 
panying photograph) The technique is of value 
because of its simplicity The position of the enzyme 
on the filter paper can be distinctly seen on the agar 
plate and the method 1s clearly capable of wide 
application to the study of paper chromatography 
of enzymes 

We have adapted this technique to the study of 
the behaviour of amylases on the chromatogram 
The movement of amylases (3-amylase from sweet 
potato and amylase from Aspergillus niger) using 
aqueous alcohol (60 per cent) and aqueous acetone 
(50 per cent) as solvent systems has been studied 
Prelimmary investigations have shown that the 
movement of the enzyme on the paper depends on 
the nature of the solvent and the distance of the 
solvent front The Ry values decrease with mcrease 
of the distance travelled by the solvent front The 
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Ry value of 8-amylase from sweet potato 1s less than 
that of che amylase from Aspergillus mge Clear N 
and well-defined spots can be obtained when aqueous 
acetone 1s used as solvent f-Amylase gives violet- 
coloured spots, whereas the amylase from Aspergillus 
neger gives colourless spots High conceritrations of« 
the enzyme tend to produce a tailing effect Typical 
Ep values of the enzymes are given in the accompany- 
ing table 


RF values aqueous acetone (50 per cent) as solvent 





1 
| Exp Distance of the Amylase from Amylase from 








No solvent front Aspergillus niger | sweet potato 
(em ) i 
| i 101 0 87 
| 203 0 80 
i 35 9 077 
J 2 237 0 72 0 61 
3 22 9 0 75 £ 0 53 





The extension of this technique to the separation 
of enzymes from one another ıs bemg studied 
K V GMI 
A L N PRASAD 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore-3 
Dec 29 >» 
? Gm, K V,J Ind Inst Ser, 17A, 127 (1934) 
?Gin, K V , Scvwnce, 81, 343 (1935) 


Qm, K V, and Bhargava, P N , Indust Eng Chem (Anal Ed), 
9, 395 (1987) 
$ Dee, R „am, K V,and Rao, P LN, Scvwence and Culture, 11, 700 
1946 
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Production of Diphtheric Toxin of 
High Potency on a Cystin-free 
chemically defined Medium 


It has been generally admitted that cystin or 
eystein plays an important part ın the growth, 
especially in the toxm formation, of Corynebactersum 
duphtherve'* However, while studyimg the pro- 
duction of diphtheric toxin on the simplified chemic- 
ally defined medium which was described in previous 
communications’.*, complete replacement of cystin by 
thioglycollate has been observed without remarkable. 
changes ın the bacterial growth and toxm content. 
EFFEOT OF SODIOA THIOGLYCOLLATE ON THE GROWTH AND THE TOXIN 


PRODUCTION oF A SuBSTRAIN OF P W No 8 STRAIN (TORONTO 
HARVARD) IN A CYSTIN-FREE CHEMICALLY DEFINED MFDIUM 





Thiogly- Cystin Toxin Bacterial! 
conata added ( added eae ciont ( growth 
per gm per final p per mgm X per 
fitre of htre of ml of 30 ml of 
medium) medium) medium) medium) 
20 00 54 32 7 33 
10 00 6 6 64 6 99 
08 00 64 40 7 65 
06 00 54 40 4 85 
04 00 58 32 4 06 
02 00 70 24 3 08 
01 00 66 <4 1 26 
0 05 00 70 0 071 
| 00 00 64 no growth no growth 
| 00 04 54 40 6 05 











Results showing the effect of thioglycollate in the 
cystin-free basal medium are given in the accom-* 
panying table It will be seen that the addition of 
thioglycollate (more than 0 6 gm jl ) shows the same 
effect as that of cystin (0 4 gm /1) 

The basal medium used in this work was prepared 
by my method’? with careful adjustment of starting 
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>H. (7 0) and iron concentration (27/30 ml.), and 
— 1as the formula 
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L Asparagine 5 0 gm 
DL-Methionine 03gm 
Potassium dihydrogen phosphate 50 gm 
Sodium chloride 40 gm 
Caicium chloride 1 0 gm 
Maltose 12 5 gm 
Sodium Jactate 1 75 gm 
*  Mueller’s TI solution (ref 9) 20ml 
Distilled water 1,000 ml 


After moculation with the pericle from a four-day 
ulture of a substram (adapted to the synthetic 
aedium contaming cystin) of Park Wilhams No 8 
——Toronto Harvard) strain, and the eight days m- 
——ubation at 33-35°C, final pH, flocculation units 
ind bacterial nitrogen content were measured 

It may be concluded that, as source of sulphur, 

thioglycollate can be utilized as well as cystin by the 
liphtheria bacillus, at least by the present stram 
[his 1s consistent with the suggestion from animal 
sxperiment?? 

Further research to find the actual mechanism 
anvolved ıs now m progress This will be published 
«n detail latex 

MASAHIKO YONEDA 
Department of Bacteriology, 
Nagoya University Medical School, 
= Nagoya Jan 9 
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‘Maver, M E,J Infect Dius , 47, 384 (1930) 
$ Mueller, J H, J Bact, 36, 499 (1938) 
* Hosoya, S , Ozawa and Tanaka Tokyo Ij. Shinsi, 2829, 1199 (1938) 
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3 Yoneda, M , Nagoya J Med Scr (in the press) 
° Mueller, J H, and Miller, P A, J Immunol, 40, 21 (19%9) 
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Relation of the Globular to the Fibrous 
Form of Silk Fibroin 


WE have recently stated that 1f silk II (for example, 
silk of the cocoon filament) is treated with hot 
alkah, there appears in X-ray diagrams at the equator 
one reflexion of 45 A , besides some additional higher 
orders (silk III?) Diagrams of higher-orientated 
samples show that the net plane with D = 45A 

-eomcides with the equator reflexions (D = 9 15 and 
4 57 A ), which, as ıs well known, represent the plane 
of the flat micelles The 45-A reflexion is much more 
mtense and sharp than the equator reflexions of 
915 and 457A 

Further experiments showed that the followmg 
samples of silk could not be transformed into silk TIT 
(1) cocoon filaments and films stored for one to two 
years, (2) films of renatured silk?*, (3) films of 
silk II prepared from a gland which has been stored 
for some days Silk samples mentioned under (1) 
‘give at the meridian diffuse layer-lme reflexions of 

21-A period in the first, second and third orders, 

hich after alkah treatment became more intense 
tus effect ıs apparently the same as that observed 

y Kratky and Zahn with cocoon filaments treated 

with nitric acid 

Samples mentioned under (1) and (2), even after 
aving been stretched and rolled, show a considerably 
lower degree of ‘higher orientation’ Their diffuse 
mall-angle scattering 1s rather weaker than observed 

n recent preparations However, the latter show a 

onsiderable decrease of small-angle scattermg if 
ransformed from silk IT into silk IIT 
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The ultra-violet absorption’ shows that the alkali 
treatment, if carried out at 45° C and within 60 sec , 
leads to 100 per cent phenolic dissociation of the 
tyrosyl groups, connected with a transformation of 
the keto form of some peptide groups into the enolic 
form Measurements with lnear polarized ultra-violet 
light show that the tyrosine residues absorb more_ 
intensely in the direction of the fibre axis (dichroic 
ratio 1 23-1 26), whereas the additional band of the 
ee 
(0) groups gives maximal absorption if the vector 
H 
forms an angle ofc 40° with the fibreaxis The effects 
of phenolic dissociation and enolization are reversible, 
and reproducible also with older preparations 

Both the X-ray and the spectrographie effect are 
produced by means of the fluence of the hot alkali , 
but a direct connexion between them cannot be 
found at present 

Also cocoon filaments and untreated films show 
the intensive ‘peptenol’ absorption, but films only 
do so within certain zones which between crossed 
nicols appear thoroughly homogeneous and have a 
lower birefringence than the rest of the film On the 
other hand, the zones gave no characteristically 
changed X-ray diagram 

All the phenomena mentioned above point to the 
following mterpretation The stretching of the native 
gel consisting of globular units with a molecular 
weight of 33,000 (cf Coleman and Howitt’) leads by 
means of a two-dimensional aggregation of these units 
to the formation of lamellae of umform thickness 
The alkali treatment causes a separation of the 
surfaces After short washing and drying of the alkah- 
treated samples, the lamelle apparently remain 
separated one from another, causing a reflexion 
which corresponds with their thickness (including the 
probably very small space between them) 

This interpretation explams both the strmking 
sharpness and the high mtensity of the 45-A 
reflexions 

The reflexions at the equator corresponding to 
D=915 and 457A are not sharp This cannot 
be due to small dimensions of the crystallites, for 
lamelle with a thickness of 45 A should give fairly 
sharp reflexions An interpretation of the 45-A 
reflexions as an intramuicellar reflexion would presume 
lamolie of considerable thickness, that is, extreme 
sharpness of the equator reflexions far from the 
centre The fact that reflexions are diffuse points 
apparently to a deviation from the identity of. the 
‘elementary cells’ caused by certain variations from 
the ‘pattern’ 

Storage of the native silk gel without any loss of 
the bound water probably gives rise to a change 
of the globular molecules in such a way that lamelle 
of uniform thickness can no longer be formed Thus, 
the micelles lose more or less their ribbon-hke shape 
and this makes understandable the deficient ‘higher 
onentation’ The anisotropy of the small-angle 
scattermg observed if the beam direction comeides 
with the direction of stretching indicates, however, 
that some lateral anisotropy of the lamella remains 
Thus, direct evidence ıs provided for the mbbon-lke 
shape which hitherto could only be identified by 
means of the appearance of the ‘higher orientation’ 

Storage of silk II also leads to an aggregation of 
lamelle of equal thickness so that the hot alkali can 
no longer separate them ‘The reflexion at 21A 
resembling a layer-lme might be mterpreted simply 
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geometrically as indicating 
that the lamella consists of 
beaded staings running par- 
allel with the fibre direc- 
tion and shifted imegularly 
with regard to one another 
within this direction On 
the assumption that the glob- 
war units have a dimension 
of 21A in the fibre axis— 
which seems reasonable ın 
view of the molecular weight 
of 33,000 and the dimension 
of 45A in the side-chain 
direction—this interpretation could explain the 
diffuse layer-lme reflexion 

We are still unable to say why both groups of new 
1eflexions, those at the equator and those at the 
meridian, exclude one another Furthermore, we 
wish to emphasize that the other mterpretations 
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offered are still somewhat hypothetical Our in- 
vestigations are bemg continued 
O Kratry A SEKORA 
E SCHAUENSTEIN I Lapp 
W BERNDT 


Institute for Theoretical and Physical Chemistry, 
University, Graz 
Dec 23 
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Isolation of 2:3:5: 6-Tetramethylpyridine 
from Coal Tar 


Durna an investigation of the nitrogenous bases 
extracted by siglphuric acid from the ‘benzol absorb- 
ing oil’ fraction of coal tar, a solid base has been 
isolated which has been proved to be 2 3 5 6- 
tetramethylpyridine, a compound which has not 
hitherto been reported as a constituent of coal tar 

The solid separated out from a fraction (b 130- 
132° C /100 mm) obtained by high-efficiency frac- 
tional distillation (efficiency approximately 100 
theoretical plates) of certain purified coal-tar base 
samples After repeated crystallization of this solid 
from petroleum ether, a product was obtained which 
consisted of small white glistening platelets with a 
pleasant odour and a melting point of 76°C From 
this pure product the picrate (mp 176°C), the 
piciolonate (mp 259-260°C, decomp) and the 
methiodide (m p 178° © ) were prepared 

The distillatuon-range and melting point of this 
base, as well as the melting points of the derivatives 
piepared, were found to be identical with those of a 
tertiary base of the formula C,H,,N, which was 
isolated from the mixed pyridine bases in shale oil 
ın these laboratories by Messrs R J Benzie and 
J N Milne, and mixed melting points showed no 
loweimg Benzie and Milne suggested tentatively 
that this compound was 2 3 5 6-tetramethyl- 
pylidine on the basis of a comparison of 1ts dissocia- 
tion constant with those of other methylated pyri- 
dines, and this was further supported by analogy of 
the tetramethylpyridmes to the tetramethylbenzenes 
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There are few references ın the literature to tl 
preparation of this compound Oparma’, howeve 
obtained a solid tertiary base m the reaction produc 
on passing a mixture of formaldehyde, methyl eth 
ketone and ammonia over alumina in a heated copp 
tube This sohd base melted at 73-74° C` and 1 
picrate melted at 173-174°C This work has bee 
repeated in this College by R T Smith, who obtaine 
a solid product which on purification melted at 76° C 
and the’ picrate of which melted at 176°C Ti 
mode of preparation of this compound strongl 


indicates the 2 3 5 6 configuration Mixed meltem- 


ing points of the base isolated from coal tar and ıt 
picrate with these products showed no lowering 
Oparina* has recently repeated his earlier work 
and obtained a product which melted at 81° © and th» 
picrate of which melted at 173 5°C On partie 
oxidation of this free base with permanganate 
he obtained 2 6-dimethylpyridine-3 5-dicarboxyli 
acid, which on distillation with hme yielded 2 6 
dimethylpyridine Oxidation with excess perman 
ganate yielded a crude tetracarboxylic acid which or 
heating lost carbon dioxide to give an acid meltin 
at 308-309° C From the mothe: liquors of the oxida 
tion the 3 5-dicaiboxyhe acid and 2 5-dimethyl 
pyridine-3 6-dicaiboxyhe acid were obtained 
This work proves quite conclusively that the pro 
duct obtamed by Oparma was 2 3 5 6-tetra 
methylpyridine, and, on the grounds that their-re 
action conditions were almost identical, ıt can be 
assumed that the product obtained by Smith was 
also 2 3 5 6-tetramethylpyridine, in spite of dis 
crepancies in the melting points 
The infrared absorption spectrograms for the 
three samples of solid base obtained ın this College, 
which were’prepared by Mr J L Hales, of the 
Department of Scientific and Industrial Research 
using saturated solutions in carbon tetrachlonde/car- 
bon disulphide mixture and a 50-u cell, were found 
to be identical and to follow the graph reproduced 
herewith The graph is corrected for solvent bands 
This evidence, together with the evidence of the 
mixed melting points, 18 sufficient to prove that these 
three samples are identical and thus that the sold 
base isolated from coal tar was 2 3 5 6-tetra 
methylpyridine 
A complete account of this work will be publishec 
at a later date 
: EH B Nissper 
A M PRYDE 
Chemistry Department, Heriot-Watt College, 
Edinburgh Jan 4 3 
1 Benzle, R J, and Milne, J N, PhD thesis, Universitv of Edu 


burgh (1949) Benzie, Milne and Nisbet, Proc 2nd Inter O 
Shale and Cannel Coal Conf (Glasgow, 1950) 
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Colour Reaction for Certain 
Mercaptoimidazoles 


$ 


Ix a recent communication!, I deseribed a new 
olour reaction for the antithyroid drugs, 2-thiouracil 
yad 4-methyl-2-thiouracil ‘This is based upon the 
allow colour which 18 given when small concentra- 
ons of the drugs are treated with 2 6-dichloro- 
unone-chloroimide at pH 80 Although some free 
aino-acids, purmes and other urmary solutes give 
Cloured products in the reaction, these latter are 
rsoluble in chloroform, whereas within certam con- 
‘ntration lamits the coloured products of the re- 
ction with the drugs are readily extractable from 
he aqueous phase by this solvent By this means the 
olour reaction has been made specific, and has been 
apphed to the colorimetric determination of methyl- 
thiouracil in urine 
Recently, Stanley and Astwood* and others have 
described the clinical use of antithyroid compounds 
if the mercaptoumidazole type, which have been 
hown to have a much higher ın vwo activity than 
he thiouracils In view of this we have been inter- 
sted ın the behaviour of certain mercaptormidazoles 
'i the above colour reaction, as a potential method 
or their determmation 
<x Compounds of this type examined were 2-mercapto- 
midazole, 4-methyl-2-mercaptoumidazole, and 4- 
mino-methyl-2-mercaptormidazole (hydrochloride) 
‘hese were dissolved ın distilled water, and the pH 
€ their solutions brought to 8 0 by the cautious 
ddition of decinormal sodium hydroxide After 
utable dilution, aliquots of the solutions were taken 
nd mixed with 2 ml of a borate buffer, pH 8 0, 
nd Q1 ml of a 04 per cent solution of 2 6-di- 
hloroquinone-chloroimide in aldehyde-free absolute 
thanol Colour formation in each case was very 
apid Once the solutions had stood for 10 min at 
oom temperature, the solubility of the coloured 
omplexes ın chloroform was determmed by shaking 
oe solutions with 5 ml of this solvent (seo table) 
‘he amount of compound tested m each case was 


5 mgm 








Solubility in 
f Compound Colour reaction | chloroform 
'2-Mercaptormdazole Rapıd , deep red Soluble 
4-Methyl-2-mercaptoimidazole Rapid , deep red Soluble 
4-Amuino-methy 1-2-mercaptoimid- 
azole Rapid , orange Soluble 





The sensitivity of the colour reaction for each of 
the compounds tested was in the region of 10 pgm 
Of the three compounds tested, the 2-mercapto- 
midazole and the 4-methyl-2-mercaptormmidazole 
zave the best results as based upon the stability of 
heir coloured products The 4-ammo-methyl-2- 
nercaptormidazole gave an orange-coloured product 
vhich tended to decompose Imidazole-4-5-di- 
arboxyle acid gave no colour in the reaction 

In spite of the preimmary nature of this work, 
t would appear that other compounds of the mer- 
aptommidazole type would behave analogously in 
ae reaction, since the introduction of a methyl group 
.t position 4 m the 2-mercaptoimidazole made no 
*Ppreciable difference ın the colour reaction Since 
aloroform exhibits a selective solvent action in this 
fostance, as ıt does in the case of the thiouracil 
laaction, 1t 18 believed that the colour reaction for 
Cao mercaptormidazoles could be made the basis of 
t useful method for their determination Whether 
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this would be applicable to the determination of the 
compounds ın urime 1s, of course, based upon whether 
these are excreted as such A more detmled de- 
seription of this work will be published elsewhere 
I am indebted to Dr W R Trotter, of University 
College Hospital Medical School, London, for samples 
of the mercaptormidazoles used, these were pre- 
pared by Dr A Lawson, of the Royal Free Hospital 
School of Medicine, to whom also thanks are due 
N RONALD A MCALLISTER 
Biochemical Laboratory, 
Royal Samaritan Hospital, 
Glasgow 
Jan 11 


1 McAllister, R A, Nature, 166, 789 (1950) 
2 Stanley, M M, and Astwood, E B, Endocrin , 44, 588 (1949) 


Purely Aliphatic Azoxy Compounds 
with a Methyl Group attached 
to the Nitrogen Atom 


ALIPHATIC azoxy compounds were first synthesized 
by one of us in 1931 1-2, but all contamed only tertiary 
alkyl groups attached to nitrogen 

In view of the work bemg carried out at Cambridge 
by Lythgoe and collaborators? on the natural product, 
macrozamin, which apparently contains an azoxy 
group with a methyl group directly attached, 1t seems 
worth while to make available our results on the 
synthesis of an azoxy compound containing such a 
group 

We have synthesized methyl-2-azoxy-2,5-dimethyl- 
hexane, 


O CH, 
t | 
S r 
CH, 


by the condensation of N-methylhydroxylamine with 
2-nitroso-2,5-dimethythexane by a method similar to 
that reported by one of us* 

A suspension was made of 8 0 gm (0 145 mole) of 
powdered potassrum hydroxide in 100 ml of dry 
ether, and to this was added with stirring over a 
20-min period 93 gm (0 112 mole) of N-methyl- 
hydroxylamine hydrochloride The ether was re- 
moved with an aspirator at 60 mm pressure to leave 
a shghtly yellow, curdy solid To this was added at 
once 160 gm (0112 mole) of 62s-2-nitroso-2,5-di- 
methylhexane The mixture was heated to the 
melting point of the nitroso compound, whereupon 
a vigorous reaction ensued which required rapid 
cooling When the reaction had subsided, the mixture 
was heated to 85° for 1 hr, and then to 110° for an 
additional 2 hr After cooling, 40 ml of water and 
50 ml of ether were added and the layers separated 
The aqueous layer was extracted again with 25 ml 
of ether The combmed ether extract was dried over 
sodium sulphate After distalling the ether, the residue 
was distilled at 35 mm pressure and gave the frac- 
tions shown ın the accompanying table 








Fraction Vapour temp Weight of Colour of 
(CC) fraction distillate 
1 32° 91° 0 3 gm Light blue 
2 91°~103° 23gm Very light blue 
3 103°-105° 8 7 gm Light blue tint 
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Fraction 3 was analysed Combustion analyses 
gave values of 624, 625 per cent carbon, and 
114 per cent hydrogen, calculated values for 
methyl-2-azoxy-2,5-dimethylhexane are 62 8 per cent 
C, 11 6 per cent H Molecular weights were 168, 170 
for fraction 3 compared with a calculated 172 The 
yield of methyl-2-azoxy-2,5-dimethylhexane, con- 
sidering fraction 2 to be mainly this compound, was 
11 0 gm (0 064 mole), 57 per cent The refractive 
index was Vp” 1 4330, and boiling point at 738 5mm 
was 184° with some decomposition 

Reduction with sodium in alcohol yielded the 
olefin 2,5-dimethyl-2-hexene as the only product 
isolated 

J G Aston 
D M JENKINS 
Department of Chemistry, 
School of Chemistry and Physics, 
Pennsylvania State College, Pa 
Dec 9 


2? Aston, Menard and Mayberry, J Amer Chem Soc , 54, 1592 (1932) 
2 Aston and Parker, J Amer Chem Soc, 56, 1387 (1984) 

5 Langley, Lythgoe and Rigga, [Chem and Indust, 75 (1951) ] 
“Aston and Allman, J Amer Chem Soc, 60, 1930 (1938) 


Improved Spraying Reagents for the 
Detection of Sugars on Paper 
Chromatograms 


PHENOLIC spraying reagents for the detection of 
sugars on paper chromatograms as introduced by 
Forsyth!, while greatly umproving the selectivity of 
the method, had the disadvantages that the mineral 
acid attacked the paper, making it brittle when 
dred, and giving rise to dark background colours, 
and that the solvent caused diffusion of the sugar, 
with consequent poor definition of the spot boundary 
Partridge* found reduced attack on the paper by the 
use of trichloracetic acid as acidifying agent, and 
reported improved spot definition with aniline hydro- 
gen phthalate dissolved in butanol’ Other agents 
proposed have included aniline hydrogen oxalate‘, 
aniline — trichloracetic acid®, benzidine — acetic acid®, 
and ethanohe solutions of phenols and amines 
acidified with small amounts of hydrochloric acid’ 

Experiments carried out in this laboratory have 
shown that good definition with only moderate 
attack on the paper can be obtained by using butanol 
solutions of phenols (0 2 per cent), acidified ımme- 
diately before use with an equal volume of 0 25 iv 
hydrochloric acid in butanol Tests carried out using 
phthalic and acetic acids as acidifymg agents for 
phenols showed that these acids were too weak to be 
effective , but consideration of the relative strengths 
of acids indicated that phosphoric acid might prove 
suitable This acid has been used by de Whalley® 
for the detection and estimation of raffinose Chrom- 
atograms were prepared carrying rhamnose, xylose, 
arabinose, dextrose, galactose, mannose, lxevulose, 
sorbose, sucrose, maltose, lactose and raffinose, using 
upward development in n-butanol ethanol water 
(4 1 5) These were sprayed with 0 2 per cent 
ethanolic solutions of resoremol, naphthoresorcinol , 
orcinol, alpha-naphthol and phloroglucinol, each 
reagent being acidified with (1) an equal volume of 
0 25.N hydrochloric acid, and (u) 01 volume of 
orthophosphoric acid (1 85 sp gr.) 

In each case acidification with phosphoric acid 
imereased the number of sugars detectable by the 
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reagent For example, naphthoresorcinol — nya N 
chioric acid showed only lævulose, sorbose, sueros: 
and raffinose, whereas phosphoric acid brought up 
all the twelve sugars mentioned Partridge? noted 
that pentoses could be detected by naphthoresorcino! 
on heating the sprayed chromatogram in a moist’ 
atmosphere, and ıt was observed when using phos 
phoric acid that the papers always felt damp afte’~ 
heating, the enhanced effects found may be du? 
to the hygroscopic nature of this acid The spo 
definition was good with phosphoric acid in ethanol 
but in general no rmprovement resulted from pre 
paring the reagents ın butanol With alpha-naphthol 
butanol reduced both the range of the reagent ana 
the clarity of the spots 

A reagent prepared by mixing butanol solutions 
of 2N anilme (1 volume) and 2 N phosphoric acid 
(2 volumes) showed an increased range over aniline 
hydrogen phthalate, all twelve sugars again being 
detectable 

J L Bryson 
T J MITCEELL 


_ Department of Technical Chemistry, 


Royal Technical College, 
Glasgow 
Jan 17 


1 Forsyth, W G C, Nature, 161, 239 (1946) 

2 Partridge, S M , Biochem J , 42, 238 (1948) 

3 Partridge, S M , Nature, 184, 443 (1949) 
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Inorganic Analysis by Paper 
lonophoresis 


Smor the description of the electrophoresis of 
amino-acids by Wieland and Fischer! several 
workers?* have made observations on the 1ono-! 
phoresis of morganic ions inside filter paper How- | 
ever, these studies were purely theoretical and did 
not indicate the possibility of separating morganic 
1ons for analytical purposes (Preliminary work in 
this laboratory* has shown that with the use of 1 A 
hydrochloric acid as electrolyte and 70 volts, a 
number of mixtures of metal 1ons can be separated 
into three fractions anionic, cationic and isoelectric 

In this communication further expermments along 
these lines are described which indicate that separa- 
tions analogous to those obtained by paper chromato- 
graphy are possible by the use of i1onophoretic 
techniques 

The technique employed was essentially that or 
Durrum® A strip of paper 1 em x 20 cm ıs hung 
over a T-shaped glas3 rod so as to hang with it¢ 
ends in one limb of U-tubes filled with the electrolyte 
and the whole 1s covered with an inverted gas jar 
Carbon electrodes are placed in the other limb o' 
the U-tubes and connected to a source of DC o 
70-150 volts The solution to be analysed is placed 
at the apex of the paper strip and the paper strip’ 
moistened carefully with electrolyte solution Curren” 
is passed for two to three hours, the paper remove. 
and held ın hydrogen sulphide or other suitable 
reagent 

In the earher communication’, ıt was notice: _ 
that the copper group, cations could be resolved int. 
three bands, namely, copper-cadmium-lead, bis 
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nuth and mercury, by the use of 1 N hydrochloric acid 
By trymg various concentrations of the acid ıt was 

“found, however, that when 0 5N was employed a 
separation of all the metals occurs, and also that the 
order of separation is the same as for a paper chrom- 

one ia with butanol contaimng hydrochloric acid 
A typical ionophorogram run with 120 V for two 
hours gave the followmg bands Cu®+ travelled 
towards the cathode, front 22 mm, rear 6 mm , 
Cd?* and Pb*+t form overlappmg zones from —2 mm 
to +6 mm., Bt travels towards the anode, front 
band 22 mm, rear 12 mm , and Hg*+ travels faster 
towards the anode, front 31 mm, rear 25 mm 
(All distances were measured from the apex ) 

Formation of complexes such as thiocyanate com- 
plexes can also be employed for electrophoretic 
separation Thus a mrxture of cobalt and nickel can 
be separated already -after one hour at 120 V if a 
7 per cent solution of potassium thiocyanate in 
66 per cent ethyl alcohol is used as the electrolyte 
A blue band of the cobalt thiocyanate complex moves 
rapidly towards the anode, while a colourless band of 
nickel moves slowly towards the cathode 
Analogous separation by paper chromatography 

was obtamed by E © Martm® using butanol con- 
taming thiocyanic acid as solvent 

r~ These two examples strongly suggest that, for 
every paper chromatographic separation of ions, 
equally efficient 1onophoretic procedures are possible 
Further work on this subject ıs ın progress, and the 
relative merits of paper chromatography and 1ono- 
phoresis will be investigated 


MICHAEL LEDERER 
Science Department, 
Newcastle Technical College, 
Newcastle, N S W 
Jan 25 


1 Wieland, Th , and Fischer, E , Naturunss , 35, 29 (1948) 

* McDonald, H J, Urbin, M C, and Wilhamson, M B, Scvence, 
112, 227 (1950) 

> Kraus, K A and Smith,@ W,J Amer Chem Soe , 72, 4329 (1950) 

* Lederer, M , and Ward, F L, Aust J Ser (in the press) 

‘Durrum, E L, J Amer Chem Soc , 72, 2943 (1950) 

* Martin, E C , Anal Chum Acta (in the press, private communication) 


F Thermodynamic Equilibrium 


In previous communications)? under this title, ıt 
was shown that the general chemical condition for 
equilibrium of a closed system can be obtamed very 
simply by distingmshmg between the internal and 
external work done by its forces 

For a complete discussion of thermodynamic 
equilibrium a rather more detailed analysis ıs 
necessary The molar changes which may occur are 
im general of two kinds, namely, ‘external’ changes 
(dne), due to addition of maternal from outside, and 
‘internal’ changes (dn,.), due to chemical reactions 
and movements within the system The total change 
lan the number of gram molecules ıs then given by 
‘dn = dn, + dm for each molecular species, and a 
closed system may be defined by dn, = 0 for all 
constituents An external change ıs restricted to 
jthose regions which are accessible from the surround- 
‘ings across boundaries which define the extent of 
the system, and must be regarded as a transfer of 
material from outside across a boundary but no 
\further, unless internally operating forces are absent 
Also, there may be a force, Xp, ın the surroundings 
but close to the boundary, which may do work, 
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Xp.dxp, when an external change takes place, and ıt 
1s easy to show that the relation 
udne = w dn, + Xp, dxp 

must be satisfied whenever a constituent reversibly 
enters the system Here u’ 1s the chemical potential 
of the constituent ın the surroundings beyond the 
range of action of the boundary force A boundary 
force must operate, however, before the entry occurs, 
since any Motion after entry has occurred is an 
internal change and any work which accompanies 14 
is done by internally operating forces, X,. Hence 
it 18 not necessary to meclude the boundary forces 
in the energy equation given below Thermodynamic- 
ally, they do not belong to the system but to the 
surroundings, and their existence and value depend 
entirely on where we choose to place the boundary 
lane 

It follows that all possibilties are allowed for 
when equation (1) of my first communication! 18 
written in the form 
dE = T dS 4 Xu dn + Yu dnm — EX, du, — TX, da, 
In case the same force operates both mternally and 
externally, ıt must, of course, appear twice in the 
above Moreover, the law of conservation of energy 
requires that the purely internal changes must sum 
to zero Hence, Xu dn, = UX, da, 1s always true 
A system will generally comprise certain restramts m 
the form of barriers such as container walls, mem- 
branes, or partitions, all of which may be fixed or 
movable These lumit the possible composition 
changes and restrict the performance of work by the 
forces of the system but do not prevent the flow of 
heat If, then, we exclude the possibility of perfect 
thermal insulation or of forces which oppose the flow 
of heat, we may describe thermodynamic equlbrium 
as a state of balance, subject to non-thermal restraints, 
which satisfies the following conditions of equhbriuam 
(1) Condition for no thermal change The temperature 
of the system must be uniform throughout and equal 
to that of the surroundings (2) Condation for balance 
of forces Any external force capable of domg work 
on the system must be balanced by an externally 
operating force (X,) of the system This will apply 
both to the system as a whole and to any portion of ıt 
(3) Condztrons for no chemical change As previously 
explamed, for any possible virtual change, we must 
have, for the internal molar changes, 


Eu dn, = EX, dm, 
and for each possıble external change at a boundary 
between system and surroundings, 
udne = p dng + Xp day 
In case the system is a closed one, these reduce to 
Xp dn = UX, dx, 

as previously given 

In this simple way, the chemical potential first 
introduced by Gibbs provides the key to all 
chemical aspects of the problem of thermodynamic 
equlibrium It should be emphasized, however, that 
true thermodynamuc equilibrium exists only when all 
the above condrtions are simultaneously satisfied, 
and m particular the chemical conditions cannot be 
expected to hold unless the physical conditions are 
also satisfied Further, any thermodynamical equa- 
tion which ıs true only for reversible changes may 
also be regarded as a condition of equlhbrrum, and 
the conditions to which attention 1s directed here are 
simply those which directly describe the state of 
balance 


866 


In certam electrochemical problems, for example. 
the illustrative example of the first communication’, 
the consideration of mdividual barner potential 
differences and of the chemical potentials of individual 
lons may be required Since these cannot be measured, 
1t 18 general practice to adopt conventional values 
These are based upon the ‘hydrogen scale’, which 
takes the potential of the standard hydrogen electrode 
as zero, ignores metal-metal contact potentials, 
and attempts when necessary to eluminate hqmd- 
junction potentials by means of salt bridges So far 
as these conventional values are precise, they must 
be thermodynamucally consistent, and ın particular 
they must satisfy the conditions of eqmbbrum 
described above The mdividual potential differences 
mentioned in my first communication’ are to be 
understood as conventional values of this kind, since 
the metal-metal contact potential difference was not 
mentioned 

G A ELLIOTT 
Chemistry Department, 
University of Western Australa, 
Nedlands, 
Western Australa. 
Dee 20 
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Transient Creep in Pure Metals 


WHEN an annealed pure metal ıs loaded beyond 
the yield point, the deformation contimues after the 
load 1s apphed Tho stram/time graph ıs called the 
ereep curve At constant stress Andrade! has shown 
16 consists of the stram on loading, followed by 
decelerating or transient creep and finally steady-rate 
creep Meissner, Polanyi and Schmid? have observed 
transient creep at the lowest temperatures, steady- 
rate creep occurs only at high temperatures 

Andrade!? and others^ë have found the transient 
creep curve to fit 


€e = pits + Cy (1l 
But Philips® and others”! have used 
ce = alogt + c (2) 


I have measured creep curves ab constant stress 
using a new machine with pneumatic loading and 
continuous stran recording The load could be applied 
rapidly and readings taken within a second of loading 
A high sensitivity to strain (2 x 1075) combined with 
a large strain range (10 per cent) permitted measure- 
ments over a wide range of stresses and tempera- 
tures (— 196°C to 170°C) I have tested poly- 
crystalline copper, aluminium and cadmium , and also 
aluminium with only a few grains per specimen 

I find for each metal that at low temperatures the 
creep curve is given by equation 2 and at higher 
temperatures by equation 1 In an intermediate 
range of temperature, which 1s lower for higher stress, 
the creep curve fits 


alogt + BA + c; (3) 


The transition from equation 1 to equation 3 with 
copper ıs shown in Fig | At the lower temperatures, 
the straim/log(time) curve 1s approximately lmear 
At Ingher temperatures it becomes concave upwards, 
especially at later times If the «-component given 
by a tangent to the first part of the curve ıs sub- 
tracted from the total stram, the difference is lmear 
with ()'/3, as shown in Fig 2 
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Fig 1 Creep of copper at 18 kgm /mm * at various temperatures 
The total strain at 2 sec , from the top curve to the bottom, 1s | 
116 99, 86, 72 and 60 5 


Theories have been given by Orowan® and Smith? 
which give equations 1 and 2 respectively Orowan!® 
and Los showed experimentally that pure metals do, 
not obey a mechanical equation of state, that 1s; 
F(s, œ=, T) = 0, and Orowan claimed his theory , 
avoided one 

I have altered the stress by small amounts at, 
various times during a creep curve and also changed! 
the temperature between tests on one specimen at 
ıncreasıng stresses I find that when «-flow alone ' 
18 present, an equation of state ıs obeyed, but this: 
fails when 6-flow occurs 








5 
A (tin sec ) ne 
Fig 2 f-Component of creep curves in Fig 1 


This has led to a theory of « transient creep mn 
which Smuith’s exhaustion theory ıs appled to - 
strain-hardening material, an equation of state 1s 
impheit 8-flow is not yet fully understood, but nm 
seems to be connected with recovery rather thar 
strain hardening as suggested by Orowan i 

O HE Wyvart 

Cavendish Laboratory, 

Cambridge Jan ll 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 
Monday, May 28 


YAL GEOGRAPHICAL SOCIETY (at 1 Kensington Gore, London, 
, at 5 pm-——Mr Ere Gordon and Mr P H T Beckett 
ford Expedition to Persia’ 

mish SOCIETY FOR THE History oF Science (in the Lecture 

i, Science Museum, Estubition Road, London, S W 7), at 5 30 pm 
H Hamshaw Thomas, ERS “Richard Bradley, a Neglected 
Biologist of the Eighteenth Century”, Mr A Berry 

e Aspects of the Early History of Electrochemistry” 


Monday, May 28—-Wednesday, May 30 
VIITUTION OF ELECTRICAL ENGINEYRS, MEASUREMENTS SECTION 


«avoy Piace Yicto1a Embankment, London, W C 2), at 530 pm 
ference on “Electrical Insttument Design’? 


Monday, May 28—-Wednesday, June 6 
ant WORLD PETROLEUM CONGRESS (at Scheveningen, The 


Tuesday, May 29 


ENICS Socrety (at the Royal Somety, Burlington House 
llv, London, W 1), at 5 30 p m —Prof P E Vernon “Recent 
Jgations of Inteligence and its Measurement” * 

ISTY OF INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 
Mace, London, W 1), at 6 30 p m —-Annual General Meeting 


Tuesday, May 29—Friday, June | 


TUTION OF GAS ENGINEERS (at the Institution of Civil 
cers, Great George Street, London, S W 1) —88th Annual General 
pene 


Wednesday, May 30 
LOGIcal, SOCIFTY OF LONDON (at Burlington House, Piccadilly, 
m, W1), at 5 pm—Scientific Papers 7 
YERSITY OF LONDON Gn the Anatomy Theatre, University 
2, Gower Street, London, WC1), at 530 pm—Prof H 
ing (North Carobna) “The Behaviour of Standard Statistical 
uros under Non-Standard Conditions’ * (Further Lectures on 
lan 
JMICAL COUNCIL (at the Royal Institution, Albemarle Street, 
m, W1),at 6p m—Prof J W Cook, FR $ “Chemistry and 
onquest of Disease” (Chemistry ın the Service of Man, 3) 


Wednesday, May 30—Friday, June | 


`S AND STEEL INSTITUTE (at 4 Grosvenor Gardens, London, 
)—-Annual General Meeting 


Thursday, May 3! 
FERSITY OF LONDON (in the Physiology Theatre, University 
e, Gower Street, London, W C 1), a 5pm—Dr D J Bell 
gical Syntheses concerning Carbohydrate Radicals”,* (Further 
«es on June 7 and 14) 


Friday, June | 

IETY OF PUBLIO ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
JGICAL METHODS GROUP (at the National Institute for Medical 
atch, The Ridgeway, Mull Hu, London, N W 7), at 2 pm- 
ner Meeting 

TITUTE OF ECONOMO ENGINEERING (at Ward’s Irish House, 
>s Street, London, S W 1), at 7 pm—Mr Winston Rodgers 
ang Work Study Engineers” 


Saturday, June 2 


Evision Socrety (at Norwood Technical College, Knight’s Hull, 
wn, 8 E 27), at 1015 a m -Summer Meeting 





APPOINTMENTS VACANT 


«@LICATIONS are invited for the following appointments on or 
3 the dates mentioned 

NIOR FELLOWSHIP IN APPLIED MATHEMATIOS—~The Regisvrar, 
University, Bristol (June 1) 

URA DE SALICETO SIUDENTSHIP (part-time) for the advancement 
neer research— The Academic Registrar, University of London, 

mite House, London, W C1 (June 1 
CTURER (Grade I) IN PHysics—The Clerk and Treasurer, Dundee 

Batute of Art and Technology, 40 Rell Street, Dundee (June 1) 
SISTANT (Scientist, Grade II, with a first-class honours degree 1n 
ce or the equivalent) TO THE DIVISIONAL CHIEF Screntist—The 
sional Establishments Officer, National Coal Board, Northern 
ond C) Division, First Floor, Elison Buildings, Elson Place, 
vastle-upon-Tyne (June 2) 

WEF POLLUTION AND FISHERIES OFFICER (with executive ability 
appropriate technical qualifications ın chemistry, biology or 
ary engineering)—The Engineer and Acting Clerk, Glamorgan 
r Board, Old County Police Offices, 68a Cowbridge Road, Cardif 
e 2) 


NIOR PHYSICS AND MATHEMATICS Master at Victoria College 
+—The Secretary, Victoria College Council of Management, c/o 
ration Division, British Couneil, 65 Davies Street, London, W 1 
e2) 
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ASSISTANT CURATOR at the Royal Botame Gardens, Kew—The 
Secretary, Civil Service Commission, 6 Burlington Gardens, London, 
W 1, quoting No 193/51 (June 7) 

SCIENTIFIC RESEARCH OFFICER IN TAD GAS DYNAMICS SECON of 
the Aeronautical Research Laboratories, Fishermen’s Bend, \ictoria, 
to assist in the operation of a lugh-speed (sub-sonic) wind tunnel, and 
to imiiate and to carry out original research— The Senior Representa- 
tive, Department of Supply, Canberra House, 87 Jermyn Street, 
Lordon, S W 1 (June 7) 

HISTOLOGIST IN THE PHYSIOLOGY DEPARTMENT—The Sceretary, 
‘ations Institute for Research in Dairying, Shinfield, Reading 

une 

SENIOR PETROLEUM TECHNOLOGIST in the Bureau of Muireral 
Resources, Geology and Geophysics, Melbourne—-The Senior Rep- 
resentative, Division of Industral Development, Australa House, 
Strand, London, W C 2 (June 9) 

SENIOR RESHARCH STUPENTSHIPS IN ENGINEERING AND METALLURGY 
-—The Registrar, University College, Singleto. Park, Swansea (June 9) 

ASSISTANT LECTURER IN THE DEPARTMENT OF MATHEMATICS—The 
aroreta g Bedford College for Women, Regent’s Park, London, N W 1 

une 
ak oO GEoGRAPHY—The Secretary, The University, Aberdeen 

une 1 

LECTURER IN MATHEMATICS at Auckland University College, New 
Zealand—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, WC1 (June 15) 

LECTURER or ASSISTANT LECTURER IN PSYCHOLOGY—The Secretary 
of University Court, The University, Glasgow (June 15 

CHAIR OF PHYSICS ın the University College of the Gold Coast— 
The Secretary, Inter-University Council for Higher Education ın the 
Colomes, 1 Gordon Square, London, W C 1 (June 16) 

LECTURER either in APPLIED MATHEMATICS or in APPLIED NATHE- 
MATICS with special qualifications In FLUID MECHANICS, and ASSISTANT 
LECTURERS (temporary) IN PHYSICS and ın CHEMISTRY (with special 
interests ın INORGANIC. CHEMISTRY)—The Registrar, University 
College, Singleton Park, Swansea (June 16) 

Scientists, Grade JII (with a good honours degree in chemistry, 
and experience im analytical technique desirable) at the Coal Survey 
Laboratories at Chester and Newcastle-upon-Tyne—The National 
Coal Board, Establishments (Personnel), Hobart House, Grosvenor 
Place, London, S W 1, quoting T'T/335 (June 16) 

SENIOR LECTURER or LECTURER IN (4) PHYSIOLOGY, and (b) ANAT- 
omy, at University College, Ibadan, Nigeria—The Secretary, Inter- 
University Council for Higher Education ın the Colomes, 1 Gordon 
Square, London, W C1 (June 16) 

ROFESSOR OF MEDICINE at the Lady Hardınge Medical College 
for Women, New Delhi—The High Commission of India, General 
Department, India House, Aldwych, London, W © 2, quoting 10/1/A 

une 

RESEARCH PHYSICIST who will be concerned with investigations 
in sctmi-conducting materials and crystal valves---The Professor of 
Physics, The University, Reading (June 23) 

ASSISTANT LECTURER (with special qualifications ın organic chem- 
auy IN CHEMISTRY ——The Registrar, The Universitv, Reading (June 


PROFESSOR OF Puysics at the University of the Witwatersrand, 
Johannesburg—-The Secretary, Association of Universities of the 
Bntish Commonwealth, 5 Gordon Square, London, W C 1 (June 30) 

Sorby RESEARCH FELLOWSHIP—The Assistant Secretary, Royal 
Society, Burlington House, Piccadilly, London, W1 (June 30) 

SENIOR RESEARCH FELLOW (Anthropologist) at the Hast African 
Institute of Social Research, Makerere College (University College 
of East Africa)—The Secretary, Inter-University Council for Higher 
gauea ton ın the Colonies, 1 Gordon Square, London, WC1 

une 

SENIOR STUDENTSHIP (Permutit Co , Ltd ) IN CHEMISTRY, ENGINEER- 
ING or CHEMICAL ENGINLERING—The Master, St Catharine’s College, 
Cambridge (July 14) 

SENIOR LECTURER IN BOTANY, and a LECTURER IN PHYSICS, at 
Rhodes University, Grahamstown, South  Africa—The Secretary, 
Association of Universities of the British Commonwealth, 5 Gordon 
Square, London, WC 1 (August 31) 

ASSISTANT DRILLING ENGINEER (with a degree ın mechanical or 
muning engineering or equivalent institute qualifications with practical 
experience) in the Public Works Department (Geological Survey), 
Sudan—The Sudan Agent in London, Wellington House, Buckingham 
Gate, London, $S W 1, endorsed ‘Assistant Drilling Engineer, 4/161' 

ASSISTANT LECTURER IN PHARMACOLOGY Qncluding Physiology)— 
The Registrar, The University, Nottingham 

ASSISTANT MECHANICAL ENGINEERS ın the Sudan Irrigation De- 
partment—The Sudan Agent in London, Wellington House, Bucking- 
ham, Gate, London, S W 1, endorsed “Sudan Irngation (Mechanical) 


ASSISTANT METEOROLOGIST in the Gold Coast—-The Director of 
Recruitment (Colomal Service), Sanctuary Buildings, Great Smith 
Street, London, S W 1, quoting 27118/50 

DEMONSTRATORS IN CHEMISTRY—The Registrar, The University, 
Nottingham 

DEPUTY DIRECTOR OF RESEARCH-—-The Director of Research, 
British Scientific Instrument Research Association, 20 Queen Anne 
Street, London, W 1 

GEOLOGIST (with high qualifications and practical experience in 
mining geology) by the Government of lragq—The Crown Agents 
for the Colomes, 4 Malibank, London, S W 1, quoting M 27473 È 

GRADUATE ASSISTANT IN THE CHEWS?TRY DEPARTMENT—The 
Principal, Municipal Technical College, Halifax 

LECTURER IN ENGINEERING MATHEMATICS in the Department of 
Engineering Production, an ASSISTANT (Grade A) FOR BIOLOGY, and 
an ASSISTANT (Grade B) to teach ENGLISH USAGE, manly to technical 
students, at the Wolverhampton and Staffordshire Technical College— 
The Clerk to the Jomt Education Committee, Education Offices, 
Wolverhampton 

Puysicist for research in Electromes Department, and a PHYSICIST 
with some knowledge of vacuum technique, for extended research 
programme on thermionic emussion—The British Scientific Instrument 
Research Association, Sira, South Hill, Chislehurst, Kent 
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SOTENTIFIO OFFICERS by the Division of Atomic Energy (Production) 
Research and Development Branch (Applied Research), Windscale 
Works, Sellafield, Cumberland, to undertake research work in the field 
of rnorganie and radiochemistry on problems connected with atomic 
energy development—The Mimstry of Supply, Division of Atomic 
aC waa pada Risley, Warrmgton, Lancs, quoting Ref 


SURVEYOR, and a SURVEYOR-TOWN PLANNER, in Aden—The 


Director of Recruitment (Colonial Service), 2 Sanctuary Buildings, 
Great Smith Street, London S Wi 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 
Great Britain and Ireland 


British Standard 1689 1950,,Fire Buckets Pp 8 (London 
British Standards Institution, 1650 ) 28 net 73 

British Rheumatic Association Third Annual Report, 1949-1950 
Pp 38 (London British Rheumatic Association, 1951 ) {73 

Department of Agriculturc for Scotland Hill Farm Research 
Report of the Scottish Hull Farm Research Commitice Pp 134+ 
16 plates (Edinburgh and London HM Stationery Office, 1001) 
38 


ne 
British Coal Utilisation Research Association Annual Report, 
1949 Pp 32 (Leatherhead British Coal Utilisation Research 
Association, 1950 } [73 
National Institute of Oceanography Annual Report, 1949-50 
Pp v+48+2 plates (Cambridge At the University Press, 1961 
58 net 
Royal Institute of Chemistry Lectures, Monographs and Reports, 
1950 No 4 Report ofa Symposium on Microbalances, 22 September 
1949 Pp 48+4 plates 5s net No 5 Report of a Symposium on 
Standardisation in the Chemical Field, 20 Aprıl 1949 Pp 38 38 6d 
net (London Royal Institute of Chemistry, 1950 ) [73 
Aluminium Development Association Research Report No 8. 
‘Tests in the Production and Driving of Large Aluminium Alloy Rivets 
By J © Bayey and A W Brace Pp. 60 (London Alummium 
Development Association, 1950 ) [73 
Transactions of the Royal Society of Edinburgh Vol 62, Part 1, 
No 2 The Stratigraphy and Palwontology of the Jurassic Rocks of 
Eathie (Cromarty) By Dr Charles D Waterston Pp 33-52+-2 plates 
(Edinburgh and London Oliver and Boyd, Ltd , 1951) 6s 73 
Macaulay Institute for Soil Research, Annual Report, 1949-1950 
Pp 48+6 plates (Craigtebuckler Macaulay Institute for Soil 
Research, 1951 ) 73 
A Synopsis of the World Literature on the Frut Tree Red Spider 
Mite Metatetranychus ulmi (O L Koch, 1835) and its Predators By 
Juan R Groves Pp 180 (London Commonwealth Institute of 
Entomology, 1951) 208 net 73 
British Coke Research Association The Fourth Conference of the 
British Ocke Research Association held at the Willam Beveridge 
Hall, Unversity of London, Malet Street, London, W C 1, on Wednes- 
day, 25th October 1950 Pp 56 (London British Coke Research 
Association, 1951 ) [73 
Carnegie Trust for the Universities of Scotland Forty-ninth Annual 
Report (for the Year 1949-50) submitted by the Executive Committee 
to the Trustees on 26th February 1951 Pp iv+70 (Edinburgh 
Carnegie Trust for the Universities of Scotland, 1951 ) {73 
Colonial Office Report of Nigerian Livestock Mission By Thomas 
Shaw and Gilbert Colville (Colonial No 266) Pp 175 (London 
HM Stationery Office, 1950) 5s net [183 
Association of Technical Institutions and Association of Principals 
of Technical Institutions Statement of Policy on the Future Develop- 
ment of Higher Jechnological Education Pp 15 (London Hon 
Sec, Association of Technical Institutions, c/o The Polytechnic, 
Regent Street, W1, Dudley Hon Sec, Association of Principals 
of Technical Institutions, c/o Technical Colege, 1951 ) [153 


Other Countries 


Bulletin of the Museum of Comparative Zoology Vol 105, No 1 
Studies in the Achatinidae, a Group of African Land Snails By 
Joseph © Bequaert Pp 216+81 plates Vol 105, No 2 Com- 
parative Genital Anatomy of some African Achatinidae (Pulmonata) 
By Arthur R Mead Pp 217-292+9 plates (Cambridge, Mass 
Harvard College, 1950 ) [132 

Journal of the Franklin Instıtute 125th Anniversary Issue Pp 
208 + xxx (Philadelpma Franklin Institute, 1951 ) 1 dollar [132 

Natonal Research Council Review 1950 (NRC No 2254) Pp 
res plates (Ottawa National Research Council, 1951) us 
cents 

Geological Sewes of Field Museum of Natural History Vol 7 
No 9 The Smithsonia Meteorite By Sharat Kumar Roy and 
Robert Kriss Wyant Pp 129-134 15 cents Vol 7, No 10 The 
La Porte Meteorite By Sharat Kumar Roy and Robert Kriss Wyant, 
Fp d 25 cents (Chicago F:eld Museum of Natural History 
1950 `o 

Proceedings of the American Academy of Arts and Sciences Vol 
79, No 1  Centenmials and Sesqucentennials during 1951 with 
Interest for Chemists and Physicists By Ernest H Huntress Pp 
44 (Boston, Mass American Academy of Arts and Sciences, 1951) 
110 dollars [132 

Peabody Museum of Natural History, Yale Unversity Bulletin 6 
Stratigraphy and Paleontology of the Brownsport Formation (Siluman) 
of Western Tennessee By Thomas W Amsden Pp vin+138+34 
plates (New Haven,Conn Yale University Press, London Oxford 
University Press, 1949 ) [132 

Chicago Natural History Museum Popular Seres, Botany, No 27 
Natural Landscapes of the Umted States By J Francis Macbnde 
ae (Chicago Chicago Natural History Museum, 1950 118 
cents 
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Field Museum of Natural History Botanical Series, Vol 18,1 
No 3 Flora of Pern By J Francis Macbride (Publice! Ys 
Pp 779-999 (Chicago Field Museum of Natural History, 
1 75 dollars 

Isaah Bowman By Gladys M Wrigley Pp 59 (New 
American Geograplncal Association, 1951 ) 

Indian Council of Agricultural Research Bulletin No 68 ~ 
on Green Manuring Practices in India By Dr B K Muker, 
Dr RE R Agarwal Pp u+48 (Delhi Manager of Publica 
1950) 3 rupees, 5e 

India Meteorological Department Scientific Notes, Vol 1P 
134 The Cahbration Equipment for the F-Type Radiosonde 
S P Venknteshwaran Pp 21-38+11 plates (Delhi Mana; 
Pubheations, 1950) 32 rupees, 58 

United States Department of Agriculture Circular No 
Cutworms, Armyworms and related Species attacking Cerea 
Forage Crops in the Central Great Plains By H H Wa 
EP un (Washington, DC Government Printing Office, 

cents 

Research in Industry Pp 16 (Calcutta Bengal Immunit 
search Institute, 1950 ) 

Kungl Svenska Vetenskapsakademiens Handlırgar Fjärde 8 
Band 1, No 7 Sjätte jamforelsen mellan Svenska mksprototy 
for metern och kdogrammet och Mynt- och Justeringsverkets Hu 
Kare Av A Grabe, T Svenson och E Walldow Pp 41 4: 
Fjärde Serien, Band 1, No 8 Studies ın the Rhaeto-Liassic = 
of Sweden, 1, Pteridophyta, Pteriodospermae and Cycadophyta 
the Mining District of NW Scama By Anna Birgitta Lune 
Pp 82+13 plates 1250 kr Fjarde Seren, Band 1, No 9 
erbbedingte Osteogenesis dysplastico-exostotica der ausgerot 
flugenfilugen Riesentaube Pezophaps solitaria der Mascarene 
Rodriguez Von B Ottow Pp 37+8 plates 5 kr Fjärde 8 
Band 1, No 10 Chemical Induction of Polyploid Breeds of Mam 
By Gosta Haggqvist and Allan Bane Pp 12+1 plate 2kr (8 
holm Almgvist and Wiksells Boktrycker: A -B , London I - 
Lewis and Co, Ltd , 1950) 

Agronomia Angolana No 1 Pp 204 20 Ags No 2 Pp 
20 Ags No 3 Pp 176 20 Ags (Luanda, Angola Servic 
Agricultura, 1948-1950 ) 

A Bibhography of Statistical Quahty Control Supplement 
Grant I Butterbaugh Pp i141 (Seattle, Wash Univers’ 
Washington Press, 1951 ) 2 dollars 

Commonwealth Scientific and Industrial Research Organiza 
Bulletin No 246 (Division of Fisheries Report No 17) Plax 
Characteristics at the Cronulla Onshore Station, New South We 
1943-46 By Keith Sheard Pp 24 (Melbourne Goverr 
Printer, 1949 ) 

Bibhography of Scientific Publications of South Asia (India, Bu— 
Ceylon) No 3 January-June 1950 Ep xu+8g4 (Delhi: Ur 
Scrence Co-operation Office for South Asia, 1951 ) 

Proceedings of the Umted States National Museum Vo! 
No 3271 A Revision of the Beetles of the Genus Myochrot 
Doris Holmes Blake Pp 64+8 plates (Washington,DC G 
ment Printing Office, 1950 ) 

United States Department of Agriculture Circular No 270 O: 
Insects of the Pacific Northwest and their Control) By B J 
(Washington, DC , Government Printing « 


Indian Central Cotton Committee Technological Bulletin Ser 
No 74 The Effects of Storage in Bombay on the Quality of J 
Indian Cottons By Dr © Nanjundayya and Dr Nazir Ar 
Pp 18 (Bombay Indian Central Cotton Committee, 1950 ) 
rupees 

Metrical Geometry, Contact ‘Transformations and Nuclear Ph, 
By i janan Pp 28 (Brooklyn, NY Institute of Apphed Bio 


Canada Department of Resources and Development, Nai. 
Parks Branch National Museum of Canada, Bulletin No 120 
logical Senes No 40) Birds of the Cypress Hills and Flotten 
Regions, Saskatchewan By*W Earl Godfrey Pp iv+96 (Ott 
King’s Printer, 1950 ) 25 cents . i 

Carlsberg Foundation’s Oceanographical Expedition roun 
World, 1928-30, and previous Dana Expeditions Dana-Repor 
35 Studies in Plectognath Fishes from the Dana-Expedition 
An Interesting New Genus of Tuncanthodid Fishes from the Ce 


Sea By A Fraser-Brunner Pp 8 3 . 88 Dana-Repor 
36 The Gymnosomata, II By J J Tesch Pp 66 10D kr, 
(Copenhagen Andr Fred Hast et fils, 1950) 


Anuario del Observatorio Astronémico de Madrid para 1951 
400 (Madrid Instituto Geográfico, 1950 ) x 

State of Califorma Department of Natural Resources Ma 
Research Committee Calhforma Cooperative Sardine Research 
gram Progress Report, 1950 Pp 54 (San Francisco Depart 
of Natural Resources, 1951 ) 

Attı del Prmo Convegno Internationale dı Meteorologia AJ 
(Proceedings of the First International Meeting on Alpine Met 
logy), Mulano-Torno 20-238 IX 1950 Pp in-+166 (Mur 
Istituto Geofisico Italano, 1951 ) 

University of Tehran. Faculty of Science Publication No + 
The Hodograph Method In Gas Dynamics By Prof A G Ghai 
Pp iv+129 (Tehran University of Tehran, 1950 ) 

Federal Securty Agency Office of Education Biennial Surve 
Education in the United States, 1946-48 Chapter 3 Statistic 
City School Systems, 1947-48 Prepared by Lester B Herlihy, assi 
by Clarence G Innd, under the direction of Emery M Foster 
oe (Washington, DC Government Printing Office, 1950 ) 

8 

Annals of the New York Academy of Sciences Vol 51, Art 
Human Engmeernmg By L E Abt and 15 other Authors bp 1 
aoe (New York New York Academy of Sciences, 1951 ) 

ollars 

New Zealand Department of Scientifle and Industrial Resear - 
Apia Observatory, Apia, Western Samoa Annual Report for 1¢ 
Pp 13+150 6s Annual Report for 1945 Pp imm+146. 6s (Well: 
ton Government Printer, 1950) 


